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THE NEW PATENT BILL AS PASSED BY THE SENATE. 

An Act to Amend the Statutes in Relation to Patents (Sen- 
ate Bill 300) has been passed by the Senate, and is now before 
the House of Representatives for its approval. As the ad- 
journment of Congress is fixed for the 4th of March, the 
bill must soon be acted upon, or it will go over to the next 
Congress. The bill as it stands, while it contains some very 
excellent provisions, presents others that are very obnoxious; 
and unless the bad points can be eliminated we hope the 
subject will be postponed for the consideration of the new 
Legislature. 

We will briefly recapitulate what to us appear to be the 
leading designs of the present bill, with a few words of run- 
ning comment. In all there are 25 sections. 

Sec. 1 provides that damages shall not be recovered for 
infringements that were alleged to have taken place more 
than four years prior to the commencement of the suit. 

As the law now stands the owner of a patent may sue in- 
fringers at any time when he can find out that an infringe- 
ment has taken place. But under the new provision, if the 
infringement is concealed or in any way escapes the know- 
ledge of the patentee for four years, he has no remedy, and 
the infringer goes free. This section is an encouragement to 
infringers, is an injustice to patentees, and should not be 
passed. 

.Sec. 2 takes away from the inventor, substantially, the 
control and exercise of the patent for his own invention, and 
gives away to others the right to use the patent, against the 
consent of the patentee, for a price not agreed to by him, but 
fixed by people adverse to him, by means of the formalities 
of a court. 

The existing law vests the exclusive proprietorship of the 
patent in the inventor, during the brief period of 17 years 
for which it is granted. This is one of the most satisfactory 
provisions of the present statute, and should be carefully 
preserved. If the new provision passes no man can here- 
after say that he " owns " a patent. He will simply own a 
certificate showing that somebody else has the right to make 
use of the products of the inventor's ingenuity without so 
much as asking his leave. 

Sec. 3 provides that if the inventor has the hardihood to 
bring a suit against an infringer and clearly proves the in- 
fringement, should the infringer then wriggle around and 
debar the inventor from getting a judgment for a sum less 
j than twenty dollars, then, in that case, the inventor shall pay 
his own costs of the suit and also the infringer's costs. 

This section practically imposes a heavy fine upon an in- 
ventor for attempting to stop infringements. 

Sec. 4 gives conditional privileges to infringers to con- 
tinue their infringements after a verdict is rendered against 
them, during the pendency of their appeals. 

Sec. 5 gives to infringers the privilege of procuring the re- 
moval of injunctions, so that they may continue to infringe. 

Sec. 6 provides that no re-issue shall be granted unless ap- 
plied for within seven years from the date of the patent. 

The present law permits the inventor to correct his patent 
by re-issue at any time during the life of the patent; this is 
an excellent provision, and tends to give value and vitality 
to property in patents. The provision of the new law assists 
and encourages the infringer. 

Sec. 7 provides that if an inventor's specification happens 
at first to be so defective that an infringer can make and 
use the device without liability, the said infringer may al- 
ways continue such use, without payment to the inventor, 
even after the latter procures a re-issue with properly cor- 
rected specification and claims. 

Under the present law, if the original patent is found de- 
fective and the claims insufficient to prohibit infringements, 
the inventor may at any time obtain a re-issue, which shall be 
good for the remaining term of the patent, during which re- 
maining term infringers must pay damages. The new pro- 
vision aids and supports infringers throughout the entire 
term of the patent, and prohibits the inventor from recover- 
ing damages. 

Sec. 8 provides a remedy where two persons have unwit- 
tingly taken a patent in their joint names, when only one of 
them was the real inventor. 

Sec. 9 provides for the taking of testimony relating to pa- 
tents, which may be stored away and used in new cases after 
the witnesses are dead and gone. 

This appears to be another of the many provisions of the 
bill intended to assist infringers. 

Sec. 10 provides that infringers may bring suits to have 
patents declared void. 

This provision appears to be intended to help infringers 
in breaking down patents that stand in their way, but which 
belong to poor inventors who cannot defend such suits, or 
patents granted to those who are absent or deceased. 

Sec. 11 requires that patentees who have requested in- 
fringers to stop such infringement, shall commence suits for 
damages within a reasonable time; otherwise the infringer 
may continue the infringement during the entire term of the 
patent, without liability to the patentee. 
! The majority of patentees are poor people, who in many 
cases have not the means to bring suits against infringers, 
and all they can do is to request the latter to desist or pay 
royalty; reserving until a future time, when their means ad- 
mit, the bringing of suit. 

j The law, as it now is, permits a poor man to bring his 
' suit for infringement whenever he desires. The new pro- 
vision appears to be aimed against the inventor, and in favor 
of the infringer. 

Sec. 12 provides that patent fees shall hereafter be paid as 



follows: $35 on the issue of the patent, $50 in four years 
thereafter, and $100 in nine years thereafter; total, $185 for 
each patent. Failure to pay either of the two last fees nul- 
lifies the patent. 

Under the present law the fee for a patent is only $35. No 
other taxes or penalties are imposed. The proposed law in- 
troduces the European system of multiple taxes, and im- 
poses a heavy burden upon the inventor. This subject will 
be found more fully discussed in another part of our paper. 
Sec. 14 regulates the issue of licenses by joint owners and 
patentees. 15 provides punishment for fraudulent or de- 
ceptive conveyances of patent rights. 16. Commissioner 
and assistant to give bonis. 17. Prices of printed copies of 
patents authorized to be increased. 18 relates to certified 
copies of patents. 19 relates to payment of final fee in al- 
lowed cases. 20 regulates issue of patents for inventions 

j previously patented in foreign countries. 21 permits full 
owners of patents to obtain reissues in their own names. 22 
regulates the renewal of lapsed allowed cases. 23 regulates 
the stamping of date of patent on patented articles. 24 

I regulates the issue of patents in interference cases. 25 re- 
peals all conflicting laws. 

It will be seen from the brief comments here presented, 
that in our view the passage of the new law will make a 
very radical change in the existing system, and that its prac- 
tical working would probably be disadvantageous to in- 
ventors and patentees. At the same time it must not be for- 
gotten that patents are monopolies, which, though on the 
whole of great benefit to the nation, are in some cases very 
annoying to the public, and very burdensome and disastrous 

1 to many private interests. Perhaps the present laws can be 

I modified so as to remove some of these difficulties. But 
the remedy proposed by this bill is worse than the disease. 
It seems unfair to enact a law like this, which in so many 
of its principal provisions appears to be designed to sweep 
away from inventors all personal benefits from the fruits of 
their ingenuity, and bestow them, free of charge, upon 
infringers. 

We hope that all who are opposed to the new law will 
promptly use their influence with members of Congress to 
prevent its passage. 

WILL BLOOD TELL: 

Some five years ago, Dr. Ileitzman announced, in the Medi- 
cal Record of this city, an important discovery in respect to 
the anatomy of protoplasm. He claimed that protoplasm of 
every description invariably contains a network of threads 
and granules inclosing a fluid, and that the threads 
and granules constitute the living matter. This view he 
now asserts has been accepted by more than a dozen of the 

; best microscopists abroad, although it has not yet been re- 
cognized in this country; and he makes it the basis of an 
announcement which, if satisfactorily demonstrated, cannot 
fail to have a marked and beneficial effect upon the prac- 
tice of medicine — the announcement that a drop of a man's 
blood under the microscope will tell just what his condition 
and constitution may be. 

A protracted study of the pus corpuscles in urine, in con- 
nection with clinical histories, led Dr. Ileitzman to the con- 
clusion that the constitution of a patient could be determined 
by such examinations, the pus corpuscles of a healthy and 
strong person containing a greater abundance of living mat- 
ter than those of a person enfeebled by disease or otherwise. 
He next extended his investigations to the colorless blood 
corpuscles, suspecting that by their examination also he might 
be able to determine the constitution of the individual fur- 
nishing the blood. His expectation was verified, he says; 
an abundance of large granules going with a goodconsti- 
stitution; on the other hand, if the granules were few and 
fine, or the entire body of the corpuscle pale, it was evi- 

! dence of a poor constitution. He frequently noticed that the 
number of white blood corpuscles was considerably increased 
after a single sleepless night, so much so that it might be 
determined whether a man had been kept from his rest or 
not, by examination of his blood. It could also be deter- 
mined whether a man was to have acute diseases, or 
whether he was to suffer from the slow processes of disease 
incident to a strumous diathesis. 

A committee of physicians has been appointed to investi- 
gate and report on this most promising subject. If it proves 
possible to determine a man's physical constitution by the 
examination of a drop of his blood a new field of investiga- 
tion will be opened, and one having very important practi- 
cal bearings. 

— i • 1 » 

AMERICAN TEA. 

Over fifty thousand tea plants have been distributed lately 
in the Middle and Southern States, by the Bureau of Agri- 
culture. In three or four years these plants will be large 
enough to permit a full picking of the leaves. Experiments 
have been made with tea leaves grown in the grounds of the 
department and in the South, after Japan methods, the pro- 
duct being pronounced an excellent Oolong by dealers and 
experts. The only present obstacle to the profitable cultiva- 
tion of tea in this country on a large scale is the amount of 
hand labor required.in curing the leaves. The Commissioner 
is confident that American ingenuity can produce machinery 
by means of which the preparation of the leaves may be ef- 
fected better and cheaper than is possible even with " Chinese 
cheap labor." There is no good reason why any family 
having a garden plat, in the southern and middle portions 
of the United States, should not produce with little trouble 
all the tea needed for home consumption, without elaborate 
machinery. 
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THE LICENSE FEE AS A MEASURE OF DAMAGES. 

During the debate, on the 16th ult., in reference to the sec- 
ond session of Senate bill No. 300, Senator Conkling quoted 
the familiar aphorism that " everybody knows more than 
anybody," and he added: "The ablest committee in this 
body, or any other, may sit and listen to attorneys represent- 
ing somebody else, and come to a most conscientious and in- 
telligent conclusion, and still, in a matter so complex as this, 
it is more than likely that, when the converging rays of a 
great many minds are turned upon that subject, new consid- 
erations and new thoughts may be suggested, which it is well 
worth while to utilize." 

The remarks of the distinguished New York statesman 
lose none of their pertinency from the fact that the arguments 
before the committee were almost wholly by eminent barris- 
ters retained for that purpose by associations more or less 
inimical to patents. 

It is observable that advocates and apologists of the Wad- 
leigh bill — perhaps conscious of the fallacious character of 
their conclusions — seem desirous to subordinate legislation to 
such mere judicial fictions and technicalities of the forum as 
that which finds it necessary to regard the infringer of a 
patent as a " trustee," before the rights of recovery of profits 
can be adjudged against him; and the fiction which would 
exalt the license fee from its position as one of several tests 
of value to be the absolute "measure" of compensation to 
the defrauded patentee; thus placing the clandestine user on 
a level with the licensee, and arbitrarily fixing the price at 
which the private property of one man may be appropriated 
by any other. 

Instead of the procrustean rules with which it is sought 
to tie the hands of tribunals, much better would be the mode 
recommended by Senator Matthews, who, in closing the de- 
bate, remarked: "I am of opinion that every avenue of evi- 
dence ought to be kept open, for proof, in each individual 
case, according to its-circumstances, and that the amount in 
such a case should be reasonable and fair, and that that 
should be left absolutely, upon that evidence, to the discre- 
tion of the tribunal charged bylaw with the finding of such a 
verdict or the making of such a decree, without any restraint, 
without any artificial rules to bind that discretion, without 
shutting out any light; so that every fact and every circum- 
stance which is material and important to the determination 
of the question shall be permitted to be proved." 

Now, is not the much insisted rule of the license fee, as 
the absolute measure of damage or profit, directly in conflict 
with the Ohio Senator's well stated principle of action? 
Does not the drift of reasoning that prescribes such a rule 
virtually destroy the " exclusive " attribute which the Con- 
stitution makes inherent in the franchise? 

It is conceded by Mr. Christiancy that the right, so longas 
it remains wholly in the hands of the inventor, is his, to do 
as he pleases with, as much so as the right of possession in 
a mine or a field; nay, more, that, in such a close monopoly, 
the patentee is entitled as a measure of damage agaiust an 
infringer, to the entire usufruct or beneficial results of his 
improvement, although such results are very well known to 
be often manifold the amount of the customary license fee. 

The sometimes relative insignificance of the license fee is 
well known to be attributable to the anxiety of the patentee 
— before many months of his brief franchise have slipped 
away — to get the manufacture into the hands of competent 
men, and, in order to accomplish this, and that the device 
may fight its way against the vis inertia of routine and pre- 
judice and reach early and extensive sale, the patentee is 
willing to forego a very large proportion — often exceeding 
nine tenths of the actual benefit. He is willing to surrender 
so much to the legitimate manufacturer and to the public, 
but not one cent to the marauder. 

Now, apart from questions of justice, apart from questions 
of constitutional right, can any one doubt that it is for the 
public interest that the patentee should be encouraged 
to relax somewhat of this strict monopoly, should be permit- 
ted, without let or hinderance, to select the mode, the agents, 
and the places in which and by whom his franchise shall be 
utilized? 

An illustration may be cited familiar to many. Some 
twenty-five or thirty years ago the manufacture of tongued 
flooring was subject to the Wood worth patent. This manu- 
facture, in Hamilton county, Ohio, was restricted to fourteen 
mills, of which each paid to the patentee a stipulated annuity 
of $1,000. The ability of these licensees to undertake the 
manufacture rested implicitly on the patentee's guarantee as 
to the maximum number of mills. Now what would have 
become of their contracts and of the business founded on 
those contracts, if any trespasser — say, a wealthy building 
association — could have stepped in and defied the inventor 
and the honest licensees, in the assurance that Justice — should 
she be invoked — could at most but adjudge the license fee as 
the reasonable compensation for the tortious use? 

The frequent, somewhat promiscuous disposal of their 
rights at almost nominal figures, by necessitous or unthrifty 
inventors, does not, as some would have us believe, neces- 
sarily imply a total surrender to the public at a given price, 
nor does it invest any one with the liberty to appropriate 
such right on the terms thus granted to others, or any terms; 
nor does Congress, nor all the tribunals between the two 
oceans, step in between the humblest patentee that can be 
cited by Senator Christiancy and that patentee's "exclu- 
sive " property in his own invention. 

As the patentee of a valuable device, jealous of the reputa- 
tion of this offspring of my brain, and regardful of the inter- 
ests of those who may, with my consent, have undertaken 



its manufacture, can I be denied the exercise of my own dis- 
cretion in the selection of licensees? Would not they, and 
might not even the public, be best served by my doing so? 
Well, now, what becomes of this option, if any irresponsi- 
ble party may step in and manufacture my device on no 
royalty at all — for many patentees are unable to incur the 
expense of a patent suit, and with the further assurance 
that, in the event of prosecution, the measure of compensa- 
tion is the ordinary license fee? 

Gentlemen who concede my exclusive right to my inven- 
tion in its integrity so long as I confine the manufacture to 
my own attic, and that even to the extent of the entire bene- 
fits, usually manifold the amount of an ordinary license 
fee, will scarcely allege that the interests of the community 
are subserved by such a narrow policy. But does not the 
proposed rule offer a premium for just such a policy? 

Gentlemen call this a Statute of Repose. Truly, of repose 
with a vengeance — the Repose op Death! 

Geo. H. Knight. 

Cincinnati, January 23, 1879. 
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AMERICAN INDUSTRIE S.-No. 5. 

THE MANUFACTURE OP LUBRICENE. 

One of the inevitable problems connected with the general 
introduction of machinery is that of proper lubrication ; this 
is sec'opd only to correctness of design and good workman- 
ship in "the machinery itself. Manufacturers and users of 
machinery well know how difficult it is to cope with this 
problem. It is perhaps simple enough to lubricate surfaces 
so that friction is minimized; but there are other elements in 
the problem, which are quite as important as this, among 
which we mention the matter of economy, the time con- 
sumed in applying the lubricant, and the effect of the lubri- 
cant on the surface to which it is applied. 

These points, although apparently quite simple, are really 
complex and have recently commanded a great deal of atten- 
tion in the mechanical world; so much indeed that it has 
been made the subject of the most delicate tests known in 
mechanics. 

Oils for lubricating purposes are generally comprised in 
three classes, viz. : vegetable oils, animal oils, and mineral 
oils. 

Among the vegetable oils, olive oil holds without dispute 
the first place; it has the great advantage that it can be pu- 
rified without the assistance of mineral acids, and thus at- 
tains a higher value, which cannot be approached by other 
oils of vegetable origin. Next to olive oil come the oils ex- 
tracted from sesame, sometimes called "gingelly oil;" from 
ground nuts, which, to a certain extent, can also be purified 
without acids. Colza and cotton-seed oils follow at a long 
distance; they must needs be purified by acids, which free 
them from the pectic and azotic matters which they contain 
in considerable quantities. 

Unfortunately, this necessary treatment with, say, sul- 
phuric acid, while it bleaches the oil, also alters materially 
its composition, predisposing it to easy decomposition. Be- 
sides, if the proper proportions of acid are not carefully em 
ployed, fatty acids are produced, which, dissolving in the 
oil, are detrimental to its application as a lubricant. 

The second class comprises the oils and greases derived 
from animal substances. They are used for the finest ma- 
chinery, for which they are specially valuable, and where 
the quantity is so small that the price is no consideration. 
They must all be much refined, either to remove the free 
fatty acids which sometimes are present in comparatively 
very great amounts, or other animal matters which very often 
accompany them in solution, which, not being wanted, are 
impurities. To this class belong the lard and neat's-foot 
oils, pressed cold, and purified with salts of lead; also, 
spermaceti and others. The lower qualities of these oils are 
sometimes used in place of vegetable oils, as not being more 
expensive, but their price is kept down by deficient rectifi- 
cation, and as thus they are apt to oxidize soon and to desic- 
cate, they can never be used with any advantage for ordi- 
nary machinery. 

Well purified animal oils are also applicable to the lubri- 
cation of heavy machinery where the bearing surfaces are 
large and the weight great. 

Mineral oils form the third class. They are not suitable 
for the heaviest class of machinery, on account of their 
want of cohesion, and generally high degree of inflamma- 
bility. 

Olive oil thus stands first as a lubricant. It has of late 
been much displaced by mineral oils, on account of its price, 
but it is a question whether, all things considered, it is not 
cheaper in the end. Of course it must, like other vegetable 
oils, be purified, and is more valuable the better this has 
been done. These purifying processes deprive it not only 
of the fatty acid, but also of its odor; but, as other vege- 
table oils are equally neutralized and bleached, these quali- 
ties can be no guide to its lubricating properties. 

Crude vegetable oils contain, as a rule, from one to six 
per cent, of impurities, which depreciate their efficiency, 
and which must be removed by the application of acids. 
The amount of acid left in the oil is of the highest import- 
ance, for it is this acid which attacks the lubricated surfaces 
and wears them away. 

In 1877, the American Institute, by a series of exhaustive 
tests of various lubricants, conducted by Prof. R. H. Thur- 
ston, of the Stevens Institute of Technology, determined 
the qualities of a great number of lubricants, and as a final 
result, after several months of investigation, awarded the 
medal of superiority to Mr. R. J. Chard, of this city, for the 



product now widely known as lubricene, which is said to 
combine the desirable qualities of the lubricants above enu 
merated, while it is without their objectionable features. 

Prior to this, in 1875 Mr. Chard received a silver medal 
from the American Institute, and he received a medal 
for his products at the Centennial. 

In view of the great importance of this subject, and of the 
merits of this particular lubricant, we describe, as far as the 
manufacturer will permit, the process of making lubricene. 

The works and office, which are illustrated on our title 
page, are located at 134 Maiden Lane, in this city. Here 
three principal grades of lubricants are made, which are 
known as Lubricene, Cylinder oil, and Engine oil. The ma- 
terials used in the manufacture of these lubricants are tested 
and properly compounded by sample in the laboratory. The 
ingredients, which are common well known substances, 
consist of animal fats and oils, mineral and vegetable oils, 
caoutchouc, and an alkali. 

The fat after being carefully refined is put in a melted 
state into the caldron seen at the upper left hand corner of 
the engraving ; the oils, caoutchouc, and alkali are added , 
the whole is then subjected to a rather high but well regu- 
lated temperature for two hours, after which it is drawn off 
into pans, and conveyed to the cooling room shown at the 
lower left hand corner of the engraving. In the winter the 
natural temperature of the air will cool the compound with 
sufficient rapidity, but in warm weather the temperature is 
reduced by artificial means; the tables upon which the pans 
rest being hollow, a current of cool water is permitted to 
flow through. When the compound attains the required 
temperature, it is conveyed to the packing room, where it 
is removed from the pans and packed into cans or kegs, each 
package being weighed to insure a proper measurement of 
the lubricene. 

The cans or pails for containing the lubricene are made in 
great numbers by approved machinery in the shop shown 
at the lower right haud corner of the engraving. 

Cylinder oil, which is composed of mineral and animal 
oils and an alkali, is compounded in the caldron in the 
middle ground at the top, and is drawn directly from the 
caldron into barrels for shipment. 

Engine oil is compounded in the larger caldron at the 
right. It consists of animal oil with the addition of a per- 
centage of mineral oil. 

The secret of the success of these lubricants lies in the 
care exercised in their manufacture, and in the peculiar 
combination of materials, whereby homogeneity and smooth- 
ness are secured. The engine oil is compounded with a view 
to the neutralization of the fatty acids, which, in the case of 
oils and fats not treated in this manner, are freed by the ac- 
tion of steam and work havoc with the valves, valve seats, 
piston, and cylinder. 

Beside economy >n the lubricant itself, Mr. Chard claims a 
great saving in the matter of time, as, when these lubricants 
are applied with a peculiar cup of his own manufacture, the 
friction surfaces are continuously lubricated without waste, 
and without the necessity of constant attention. 

We are informed that these lubricants have been adopted 
by some of the principal railroads in the country, and that 
it is growing in favor wherever it is introduced. 

A FLOATING SLECTBIC LIGHT. 

M. de Lussex, of Belgium, has lately tried with success an 
electrically lighted beacon or buoy, for coast and harbor 
purposes, made as follows : The lantern of the buoy is pro- 
vided with a Rhumkorff coil, a vacuum tube or globe. A bat- 
tery Composed of large zinc and carbon plates placed close 
together are carried on the lower part of the buoy in con- 
tact with the sea water. Wires from this battery lead to the 
primary circuit of the induction coil, and the secondary elec- 
tric discharges appear in the vacuum tube. This apparatus 
yields a constant electrical light as long as the battery lasts. 
It is not very strong, only becomes visible at night; but the 
plan, it is believed, may be made useful. 



Is the Subdivision of Electric Light a Fallacy? 
Mr. W. H. Preece, the eminent electrician and mana- 
ger of the English postal telegraph system, contributes a 
paper to the Philosophical Magazine, in which he points out 
that the theory of the electric light cannot be brought abso- 
lutely within the domain of quantitative mathematics, for 
the reason that we do not yet know the exact relationship ex- 
isting between the production of heat and the emission of 
light with a given current. We, however, know sufficient 
to predicate that what is true for the production of heat is 
equally true for the production of light beyond certain limits. 
He shows that the full effect of a current can only be ob- 
tained by one lamp on a short circuit, and that when we add 
to the lamps by inserting more of them on the same circuit, 
or on a circuit so that the current is subdivided, the light 
emitted by each lamp is diminished in the one case by the 
square, and in the other case by the cube, of the number in- 
serted. With dynamo-electric machines there is a limit 
which has to be reached before this law begins to act, and 
it is this fact that, in Mr. Preece's opinion, has led so many 
sanguine experimenters to 'anticipate the ultimate possibility 
of extensive subdivision of the light — a possibility which he 
considers hopeless, and which experiment has hitherto proved 
to be fallacious. 



The Textile Colorist is the title of a new and handsome 
monthly publication, devoted to practical dyeing, bleaching, 
printing, finishing, etc., by Dr. M. Frank. $4 a year. Phil- 
adelphia, Pa. 
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New Inventions. 

An improvement in Microscopes has been patented by 
Mr. Ernst Gundlach, of Rochester, N. Y. This invention 
relates to improvements in microscopes, by which the tube 
is not only adjusted parallel to the supporting post, but al- 
ways retained during the adjustment at equal distance there- 
from, so that the position of the optical axis is not changed, 
but kept in line with the axis of the illuminating appara- 
tus. The stage and object carrier are so arranged that an 
improved oblique illumination is permissible. The mirror 
and sub-stage are suspended in a novel manner. 

Mr. Joseph Vacaro, of Bayou Sara, La , has patented ao 
improved iron fence post, which is so constructed that any 
or all of the fence panels may be repaired or renewed with- 
out disturbing the posts. 

An improved Portable Fence has been patented by Mr. C. 
D. A. Curry, or Stonewall, Va. This is a cheap, light, and 
easily arranged fence that can be readily transported from 
one place to another, and set 
up and accommodated to the 
inequalities of the ground. 

Mr. Robert Dillon, Jr., of 
New York city, has patent 
ed a simple and effective De- 
vice for Attachment to the 
rear part of the lower ends of 
Pantaloons Legs in wet 
weather, to prevent the mud 
from being rubbed upon the 
pantaloons legs and upon the 
rear parts of the boots in 
walking. 

Mr. Solomon Zemansky, of 
Brooklyn, N. Y., has patent- 
ed an ornamental and con 
venientBox adopted for hold- 
ing or displaying small arti- 
cles of sale, and forming a 
convenient package for sale, 
and of itself an article of or- 
nament. 

Mr. Richard E. Rye, of 
Mount Pleasant, Mich., has 
devised an improvement in 

the class of Clothes Driers having a revolving part, which is 
vertically adjustable on the pivot post, and to which a cord 
is applied for suspending the clothes. 

Mr. Napoleon W. Williames, of Philadelphia, Pa has pa- 
tented an improved Process for Bronzing Metals, which con- 
sists in first coating the object with paraffine varnish to close 
up the holes, make a smooth surface, and stop oxidation, 
then covering the varnished surface with plumbago, to ren- 
der it conductive, and finally depositing pon said surface 
of plumbago a coating of the required metal by galvanic 
action. 

Mr. Thomas P. Longaker, of West Philadelphia, Pa., has 
patented an improved device for Attachment to Faucets for 
measuring liquids as they are 
drawn from a can or cask. It 
is simple, convenient, and 
accurate, and will prevent 
the liquid from being spilled 
and will not allow its odor 
to escape into the room. 

Mr. George H. Hayden, of 
Boston, Mass., has patented 
an improved Cigarette Ma- 
chine, in which the paper tube 
is formed, the tobacco packed 
therein, the ends of the tube 
turned down, and the ciga 
rette completely finished by 
one passage through the ma 
chine. 

Mr. William J. Doyle, of 
Chicago, 111., has patented an 
improved Spool Holder, in 
which an ornamental base 
supports a vertical rod fitted 
to revolve upon the base, and 
the rod carries three leaves, 
that are each formed with a 
series of horizontally project- 
ing points, which sustain the 
spools by means of nipples 
formed on the points. At 
the upper end of the rod is 
an urn formed with barbs for 
retaining a pincushion. The 
parts are made of sheet metal. 

Messrs. Francis W. Allen 
& Daniel Crane, of Sagi- 
naw, Mich. , have patented an 
improved tool which they call 
"The Inspector's Pencil," 

It is especially designed for inspectors' use for marking rough 
lumber. 

An improvement in Lamp Burners has been patented by 
Mr. Joseph A. Talpey, of Somerville, Mass. This invention 
consists in providing the flat wick tube of an oil lamp with 
a taper or small wick tube, which is so placed in the flat 
tube as to divide it into two equal parts. When the lamp is 
to be used for the night, the larger wicks are turned down, 



the taper wick continuing then to burn and to keep up a opportunity for the construction of gutters or troughs to 

small flame for the night. conduct the oil-drippings, rain, and melted snow into the 

Mr. William Haas, of Lyndon, Kansas, has patented an pillars supporting the structure, and thence to the ground, 



improved Washing Machine which is an improvement on 
the machine for which letters patent No. 203,031 were grant- 
ed to the same inventor April 30, 1878. 

m i » i » — ■ 



thus preventing another nuisance of which pedestrians com- 
plain. 

The absence of the immense number of ties now in use on 
the present elevated railroads, and which act as a sounding 
board, will in itself be a large saving of expense and will 



A NOVEL RAILWAY TEACK. 

The problem of reducing the noise and vibration of the reduce the noise and vibration to a minimum, 
elevated railroads, which has engaged the attention of scien- The material used in the combination is not affected by 
tific experts for many months past, seems to be finally solved ; temperature or moisture. It has been discovered by careful 
by an ingenious and very simple invention, just patented, and experiment that wood is greatly superior to iron, steel, or 
is being brought to the attention of capitalists as well as the rubber for this purpose. Georgia pine is regarded as the 
general public. ! best, when well covered with raw linseed oil; and the next 

The inventor introduces beneath each rail a series of best is white mountain ash. 
longitudinal springs, each composed of six layers of Geor- 1 This invention is applicable not only to the elevated roads, 
gia pine or white ash, 9 inches wide and 1 inch in thick butalso to the construction of suspension bridges, all kinds of 
ness. There is a central support, or safety check, from i railroad bridges, trestlework over marshes, low ground, and 

elevations, and other works 
requiring a combination of 
solidity and smoothness. 

The two rails forming the 
track are secured at the ends 
to the crossties, B, which rest 
on the girders, C, and which 
in turn are supported by 
posts. The semi • elliptic 
wooden spring, F, has at- 
tached to it a chair for sup- 
porting the middle of the rail, 
and its ends are sustained 
by wooden springs, E, that 
rest upon blocks, c, and are 
riveted to the girders. A 
beam, D, is laid across the 
girders under the middle of 
the rails, and is rabbeted to 
receive a rubber cushion, 
which supports the center of 
the spring, F, when it is sub- 
jected to undue pressure. 

To preventoil or water drip- 
ding from the rail to the 
ground a gutter, shown in 




HALL'S IMPROVEMENT IN RAILWAY TBACKS. 



which the lower layers of the spring diverge at an upward 
angle until their ends rest upon the ties at the end of the 
rail. A curved spring, composed of four or more layers of 
pine or ash, passes over the top of the central safety check, 
with its ends resting midway upon the lower spring. The 
rail, 30 feet long, is laid over all, its center only touching 
the surface of the upper curved spring. By this combination 
the spring is constantly yielding and recovering, or readjust- 
ing itself, as the cars pass over it. The great length of the 
arc described by the curve of the central spring, it is claimed, 
makes the vibration of the cars so slight as to be quite imper- 
ceptible. 
The safety check or support, immediately under the cen- 



Fig. 3, is provided. For further information address Wm. 
H. Hall, 111 Nassau street, New York city. 

— — « hi » 



The Thames Embankment, London, 
electric lamps. 



is now lighted by 




HITTER'S TYPE WRITER, 

ter of the curved spring, allows a certain amount of pres- 
sure upon the spring and no more, thus preventing too great 
a strain on the spring should the road be used for the con- 
veyance of heavy freight. As there are but two ties and the 
safety check in every section of 30 feet, light and ventilation 
are secured to the ground floors of stores and dwellings on 
the line of the road; and in winter less snow and ice accumu- 
late upon the track. The inclination of the spring also gives 



AN IMPROVED TYPE WHITER. 
In this machine the type, D, are carried by the table, A, 
which is rotated by a bevel pinion meshing into the wheel, 
B, attached to its periphery. The pinion is turned by the 
wheel shown at the rear of the machine, and when the re- 
quired letter comes under the follower, d, the latter is de- 
pressed, forcing the type downward until it strikes the paper 

on the platform over which 
the machine travels, being 
moved forward by the pin- 
ions, G, which mesh into 
racks in the base. 

When the follower is re- 
lieved of pressure, are tractile 
spring returns the type to its 
place in the table, and the 
follower regains its normal 
position. 

The type are inked by 
the rollers, E, which are 
supported by a crosspiece at- 
tached to the standard, A'. 
These rollers receive their 
ink from the under surface 
of the table, A, and apply it 
to the faces of the type as 
the table is revolved. When 
it is desirable to move the 
table without inking the type 
the standard, A', is pressed 
downward so as to remove the 
ink rollers from the under 
face of the table, A. 

The upper surface of the 
wheel, B, is lettered to cor- 
respond with the type carried 
by the table. 

This machine is so com- 
pact that it may be carried in 
the pocket, and it possesses 
the advantage of great sim- 
plicity. 

This invention was recent- 
ly patented by Mr. Jean A. 
Hitter, Jr., of St. Martins- 
ville, La., from whom further information may be oh. 
tained. 



The cabinet work of the new Cunard steamer Gallia is to 
be in the Japanese style, and is now being manufactured in 
Japan. It is claimed that she will be the model steamer of 
the Atlantic ocean. Her estimated cost is $850,000. It is 
expected that her first trip will be made in July. 
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THE HANCOCK INSPIEATOE 

One of the recent contributions to hydraulic engineering 
— and one which promises to be of great value to all users 
of steam — is the " inspirator," so called, an invention pa- 
tented by John T Hancock, of Boston. 

The inspirator is a compound steam jet apparatus, for 
raising and forcing water, designed to do the work ordinari- 
ly accomplished by pumps and injectors, with greater eco- 
nomy and regularity than has yet been possible with these 
machines. 



Houses for Worklnjfinen. 

The Chicago Tribune mentions a building scheme which 
the Union Mutual Life Insurance Company propose to carry 
out upon some of their vacant property in the southern part 
of Chicago. The plans are the work of Messrs. Wheelock 
& Clay. The problem of building houses in a continuous 
block, and yet having, to a great degree, the appearance of 
isolation, is accomplished by a double court in front be- 
tween each pair of houses; this feature, besides giving am 
pie light and ventilation to all inner rooms, affords the ar- 



The Hancock inspirator consists of a combination of two chitects an opportunity of displaying considerable variety 



sets of apparatus, contained each in a separate chamber, 
one being employed for lifting water from a well or other 

STEAM 



in the treatment of their designs, not only of the exterior, 
but of the interior. The courts in the rear are quite similar 
to those in front, leaving only a short line of party wall be- 
tween the two houses. As the courts are thus in pairs, they 
give double the amount of light, and yet the windows are so 
arranged that it is impossible to see from one into any other. 
Also, by an ingenious arrangement of the staircase in each 
alternate house, the front entrances are entirely separate and 
come in regular succession. 

These houses are to be of two stories, with cellar and attic; 
in the cellar are the laundry, furnace room, storerooms, etc. 
Each house has a parlor, hall, and staircase hall, dining 
room, kitchen, etc., upon the first floor; part of them have 
a library in addition, all well lighted and ventilated. The 
main stair* are at the rear of the parlor, and not expo ed to 
view upon entering- or leaving the entrance halls, which are 
to have tile floors, open and unobstructed. 

« m » 

A NEW CHECK BOW COBN PLANTEB AND DBILL. 
The accompanying engraving shows a new agricultural 
implement recently patented by Mr. Osman C. Du Souchet, 
of Alexandria, Mo. It is designed for planting corn in ac- 
curate check rows, and it is constructed so that all parts of 
its mechanism are under the control of the driver. The 
working parts of the machine are supported by wheels hav- 
ing a very broad tread, and by hollow standards, A, con- 
nected with the runners or plows, B. Seed boxes, S, are 
mounted on a frame that is jointed to another frame con- 
nected directly with the axle, and the seed valves are oper- 
ated by a common bar that is connected with a lever, G, ! 
which is actuated by two cam lugs, F, placed on opposite sides , 
of the axle. These lugs strike opposite sides of the beveled 
end of the lever, G, in alternation, and thus impart to the 
lever and to the seed valves a reciprocating motion. A sec- 
tion of the axle bearing the cam lugs is shown in Fig. 2. 

The frame that carries the runners and seed boxes may be 
1 raised or lowered by moving the lever, J, and it may be 
source of supply, and conveying the same to the se- maintained in a raised position by means of a latch, shown 
cond apparatus, which transmits it to the boiler, or forces it at the rear of the seat. The lever, C, is supported by a slide, 
against a greater pressure than that of the impelling steam, which is moved by the lever, L, so as to throw the lever into 
The lifting apparatus raises water more than 25 feet, and and out of engagement with the cam lugs on the axle, 
can be used independently of the forcing apparatus, for rais- At one side of the machine there is upon the axle a spur 
ing water to a moderate height, thus supplying the place of wheel, which may be turned by the lever at the left of the 




result of Mr. Whitney's experiment two car loads of 20,000 
lbs. each of California- made raisins were recently sent East, 
one car load coming to New York city, and the other going 
to Boston. The New York Times reports that in both cities 
they have been received with favor, selling equally well with 
the best imported Malaga raisins, with which they compare 
favorably as to size, color, skin, stones, and flavor — the latter 
being the most essential quality. The United States is the 
greatest raisin-consuming country in the world, and uses 
annually more raisins than the whole of Europe. The mar- 
ket is mainly supplied from Spain, the raisins known as " Ma- 
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LONGITUDINAL SECTION OF HANCOCK INSPIEATOE. 



a suction pump or a steam jet pump. 

The sectional view shows the simplicity of construction 
which characterizes the inspirator. The illustration repre- 
sents the form used on stationary boilers. Steam enters 
through the pipe marked steam, the water from the well is 
drawn through the pipe marked water, and the condensed 
steam and water issue through the pipe marked feed. 

The apparatus on the left in the engraving is for lifting, 
that on the right for forcing. No adjustment is necessary 
for varying steam pressures, but the quantity and tempera- 
ture of the water can be varied by increasing or reducing 
the quantity of steam or water supply. 

For locomotives the form of the inspirator is somewhat 
modified, but the principle is the same. 

The continuity of the jet of steam and water never being 
broken by the jar of a locomotive passing over switches 
and frogs, the inspirator is a 
more reliable feeder than a 
pump. Is not appreciably 
affected by wear, nor is its 
action liable to be stopped by 
sediment in the water. 

On locomotives the lifting 
apparatus serves an important 
purpose as a regulating de- 
vice, making this instrument 
more sure and positive in its 
action. 

We are informed that al- 
though the inspirator has been 
but a comparatively short 
time before the public, a large 
number of them (over 4,000) 
are now use, and that they 
have thus far given general 
satisfaction. 

Many advantages over a 
pump are claimed for it as it 
needs no packing, it is not 
noisy,and it can be adjusted to 
feed the boiler continuously, 
which is acknowledged by all 
engineers to be the best and 
most economical method of 
feeding. 

The inspirator is manufac- 
tured by the Hancock Inspi- 
rator Company, office 52 Cen- 
tral Wharf, Boston, Mass. 



seat whenever it is desired to change the relative position of 
the cam lugs on the axle. To admit of this adjustment the 
drive wheels are connected with the axle by pawls and 
ratchets. As the machine moves forward the runner, B, 
makes a furrow, into which the seed is dropped through the 
hollow standards, A. The wheels, having a wide tread, fol- 
low the runners and cover the seed. 



California Raisins. 

About four years ago Mr. J. P. Whitney, a gentleman 
widely known in California in connection with wool grow- 
ing and grain raising on a large scale, began planting vines 
of the "Muscat of Alexandria" variety of white grapes, 
with a view to demonstrating that raisins can be made in 
America of as good a quality as those from abroad. Since 
that time about 200,000 vines have been planted. As the first 




DU SOUCHET'S CHECK BOW CORN PLANTER AND DRILL. 



OVERFLOW 



HANCOCK INSPIEATOE. 

being considered the best. They come from ft com- 
paratively narrow strip of country in the south of Spain, 
which has hitherto been regarded as surpassing all other 
regions for raisins of that character. The annual yield of 
Malaga grapes averages 2,250,000 boxes of 20 lbs. each. It 
sometimes reaches 2,500,000 boxes, and last season about 
2,000,000 boxes were marketed. Of this enormous yield the 
United States takes fully one half, on which it pays a duty 
— as on all other raisins— of 2J>2 cents per lb. 

The American raisins are made from a white grape, the 
" Muscat of Alexandria," to the raising of which the soil and 
climate of a large portion of California are well adapted. The 
vine begins to bear somewhat in the second year, although 
the full bearing capacity is not developed until it is five 
years old, and continues to bear for about half a century, 
and sometimes for 75 years. In the cultivation of raisin 
grapes American grape growers have little to learn from 
Spain, but in the curing and packing of the raisins a lack of 
experience is still felt. 

The raisins are not cured by any artificial process, however, 
but in a comparatively simple manner. The grapes are 
laid on gravel beds, and are exposed to the sun for ten or 

twelve days in August or 
September, when they are 
ready for packing, having 
curned from white to brown, 
and gradually changed to the 
familiar dark color of the 
raisins of commerce. The 
white sugar which is gener- 
ally found attached to the 
misins sold in the market is 
entirely a natural product of 
the grape, and comes on with 
age, first appearing, as a rule, 
when the raisins are about 
two years old. The packing, 
however, is an operation 
which requires great care. To 
properly pack a single 20 lb. 
box the entire time of one 
man is needed for a day and 
a half, so careful is the mani- 
pulation of the raisin bunch- 
es, while at least as much 
time is required to select and 
pick over the bunches before 
packing. Mr. Whitney be- 
lieves, however, that raisins 
can be cured in California 
fully equal to the Malaga or 
any other raisin. 

The chief difficulty with 
which the California raisin 
raiser will have to contend 
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in the effort to compete with foreign raisins is the cost of 
labor. The Spanish vineyardists can get all the laborers 
they need for from 15 to 25 cents per day, while the Cali- 
fornia producers must pay at least $1 per day. The very 
much greater productiveness of the soil, however, will do 
much to offset this disadvantage. 

« <i> » 

AMATEUB MECHANICS. 
CENTERING AND STEADYING. 

To center a cylindrical piece of metal readily and accu- 
rately is a very simple matter when the workman is provided 
with tools especially designed for the purpose, and it is not 
difficult when an engine lathe or even an engine rest is avail- 
able; but to do it easily and properly in an ordinary plain 
foot lathe may puzzle some of the amateur mechanicians. 

Although some of these methods are well known they will 
nevertheless be described for the benefit of some who may 
require the information. 

The method of centering shown in Fig. 1 is one of the 
most common where the lathe is provided with an engine 
rest. A forked tool, A, is clamped in the tool post in such 
a position that a line drawn from the point of the tail center 
will bisect the angle of the fork. A square pointed center, 
6, is inserted in the tail spindle and moved against the end 
of the rod being centered with a slight pressure, the tool, A, 



the work may be tested in a lathe. If it is found to revolve ! 
truly on the centers it may be drilled, otherwise the center 
must be corrected with the center punch, and the work again 
tested in the lathe. 

After centering by any of these methods, the center must j 
be drilled and countersunk with a suitable tool, so that it 
will fit the lathe center, as shown in Fig. 6. The angle of , 
the lathe centers should be sixty degrees. To insure uni- j 
formity in everything pertaining to the centers, the center 
gauge, shown in Fig. 7, should be used for getting the re- 
quired angle on the lathe centers and on the drills used in 
centering. 

The matter of steadying long, slender rods while being ! 
turned in the lathe is often perplexing. 

In some cases it may be done tolerably well in the manner 
illustrated in Fig. 8. The fork, H, is supported by the ' 
standard, I, which is inserted in the socket of the rest sup- 
port, J. The device shown in Fig. 2, may be used in a 
similar way. ; 

Fig. 9, represents a steady rest, the construction of which 
will hardly need explanation. For light work it may be 
made of wood ; the upright being secured to the cross piece, 
L, which rests upon the lathe bed. The slotted pieces, M. 
are adjustable lengthwise to accommodate the size and posi- 
tion of the shaft. When it is required to support a bar i 



bundles or "books." These weigh from five to eight 
pounds each, and are made up of a number of skeins. They 
are broken open and the skeins assorted according to the 
fineness of fiber; this is done entirely by touch and very 
rapidly. Ordinary grades of silk contain three sizes; the 
finer qualities only two. The fiber is exceedingly fine, trans- 
lucent, of a white or yellow color, and very tough. 

After the skeins are sorted they are soaked for three hours 
in a tank of soap and hot water, to remove the natural gum 
and the adulterating substances which are added to increase 
the weight. This adulteration is sometimes equal to one 
fourth of the entire weight. The silk is dried in a centrifu- 
gal drier without rinsing, as it is found that the presence of 
a small quantity of soap facilitates the handling of the ma- 
terial. It now goes to the reeling machine. Each of these 
contains thirty spools and reels. The skeins are placed upon 
the latter and rapidly spooled. Each machine has a single 
attendant who, after long practice, shows wonderful dexter- 
ity in untangling and tying the delicate fiber. 

To a casual observer, raw silk appears to be regular and 
to possess a perfectly smooth surface; this is, however, not the 
case; it is uneven and contains many scales and projecting 
lumps, which must be removed before the silk can be 
twisted. This important process of cleaning consists simpl_v 
in running the fiber through a pair of sharp and nicely ad- 




being at the same time moved forward by the screw of the 
engine rest until the rod turns smoothly in the fork and the 
square pointed center has found the center of the rod; the 
tail spindle is then moved forward until the cavity is suffici- 
ently deep to permit of starting the center drill. The angle 
of square center, G, for very hard material, should be a little 
more obtuse than that shown in Fig. 4. In any case, it 
should be of good material and well tempered. 

In Fig 2 is shown a centering tool which is designed to 
take the place of the engine rest and fork in Fig. 1. The 
part B is fitted in place of the ordinary tool rest, andthe jaw, 
C, which bus in it a V-shaped notch, isMnged to the part B 
at D. A screw, E, passes through the upper end of the part 
B, and bears against the jaw, C. After what has already 
been said in connection with the engine rest, the manner of 
using this contrivance will be readily understood. 

In Fig. 3 the hand tool, F, is employed for steadying the 
shaft and bringing it to a center. This tool is bent to form a 
right-angled notch for receiving the shaft, and when in 
use it is supported by the tool rest after the manner of an 
ordinary hand turning tool. 

Work that is too large to be readily centered in this man- 
ner is often centered approximately by means of the univer- 
sal square, as shown, in Fig. 5. A diametrical line is drawn 
along the tongue of the square, the work is then turned 
through a quarter of a revolution, and another line is drawn. 
The intersection of these lines will be the center, at least ap- 
proximately. 

This point may now be marked with a center punch, and 



CENTERING AND STEADYING TOOLS. 

which is not round, the sleeve, N, shown in Fig. 10, is em- 
ployed. It slips over the shaft and revolves in the steady 
rest. The bar is centered by the screws, O. 

The device shown in Fig. 11, is used where a hollow man- 
drel lathe is not at hand. A piece of gas pipe, Q, is held by 
the chuck, P, and is secured by a set screw in the sleeve, 
B, which is journaled in the standard, S, and carries the 
chuck, T. 

This arrangement may also be employed for turning the 
ends of long rods where it is not desirable to put them 
regularly on the centers of the lathe. M. 

« IIH i 

THE MANOTACTUBE OF SEWING AND FLOSS SHE. 

Twenty years ago the manufacture of silk goods in the 
United States was confined to so few firms and limited to 
such small amounts, that it was hardly to be classed among 
the industries of the country. Since about 1860 we have 
been brought into closer commercial relations with China 
and Japan, and other silk producing countries of the world, 
which has given silk manufacture a powerful impetus. 
American manufacturers discovered that their goods could 
rival those of European production in quality as well as 
price, and consumers found it to their advantage to patron- 
ize the home industry. Statistics could be given which 
would show the immense increase of American silk stuffs 
and the corresponding decrease of imported silks, but as the 
purpose of this article is to describe the process of manufac- 
turing, they must be omitted. 

The raw silk is imported in bales, each containing twenty j 



justed semicircular knives. It is now ready to be combined 
to form the thread. Three or more fibers, the number vary- 
ing with the size of thread desired, are reeled together on a 
spool, which, in another machine, is rapidly revolved as the 
silk is wound off; this process twists it loosely together. 
The operation of combining and twisting is repeated, and 
the thread is now made, though several processes are still 
necessary to finish it. The first of these is stretching, an 
operation which elongates and tightens the twist, at the 
same time squeezing out the soap, which had been left till 
this stage. The stretching machine consists of a pair of 
large wooden rolls placed over a tank of pure water. The 
silk is wet and reeled from one to the other. 

It now undergoes the most delicate operation in the entire 
process of manufacture — that of dyeing. Those who delight 
in artistically combining the soft tints of floss silk into beau- 
tiful embroideries, little think of the wonderful skill and 
care which is necessary to produce those tints. Primary 
colors must be combined, the most delicate shades must be 
perfectly matched, and the faultless gradations of color, 
which blend so harmoniously in the same skein, must be 
most carefully chosen with reference to the general effect. 
The beautiful anilines are largely used, and the skeins of 
silk, hung upon long wooden rods, are suspended in the hot 
dye. A large amount of the liquid is next extracted in the 
centrifugal drier, and the remainder in the drying room. 
The dye contained in the thread makes it stiff and harsh, 
and to restore its natural softness and pliability it must be 
"wrung." A sturdy operative hangs the skein upon a 
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strong projecting bar of lignum vitee, inserts a similar bar 
and twists the thread, turning it until all parts have been 
subjected to the strain. 

After picking cut the loose bits it is wound on large 
spools, and is now ready for the spooling room. The spool, 
already labeled by a method which will be described here- 
after, is placed on a spindle, the thread wound on a few 
turns, and it is then set in rapid revolution. As the silk 
runs on the spool it passes through a guide in the end of a 
sliding arm, which is moved regularly back and forth by a 
revolving screw ; this screw has the same pitch as the tightly 
wound thread upon the spool, due allowance being made for 
the difference in speeds, and the silk is consequently run on 
with unfailing accuracy and smoothness. When filled the 
spool is stopped and the thread cut and fastened. The entire 
operation takes but a few seconds. The spools are now 
weighed separately, and also in lots of one dozen, in order 
to correct any inaccuracy in amount. All that remains is 
to place them in neat paper boxes, and they are ready for 
shipping. 

The larger part of the spools used are labeled by stamping 
directly on their ends, in one or more colors. This, besides 
causing a large saving in expense over the paper label, in- 
sures the preservation of the label. The spools are fed be- 
tween a pair of inked metal rolls with reversed dies upon 
them, which print the design a sixty-fourth of an inch be- 
low the surface. When two colors are used a second pair of 
rolls become necessary. 



Galileo's Museum, Florence. 

In the January number of the Pharmacist and Chemist, 
published by the Chicago College of Pharmacy, we find an 
interesting letter from II. D. Garrison, Florence, Italy, de- 
scribing incidents in the life of Galileo, which we are sure 
will be read with interest by many, and by those especially 
who have visited Florence and Pisa, which are the central 
cities of the physical sciences of Europe, and have seen the 
trophies of Galileo so carefully preserved there, and 
which the writer describes in connection with incidents in 
the life of their author. The extracts we give cannot help 
but revive pleasant memories. It will be remembered that 
not only Galileo, but Leonardo da Vinci, the philosopher, 
artist, and statesman, the renowned Torricelli, Michael An- 
gelo, the painter, sculptor, architect, civil and military en- 
gineer, and diplomatist, and the powerful Medici family, 
honored Florence by making it the arena of their most me- 
morable exploits in scientific research. Truly, says the wri- 
ter, this is classic ground. Having been the home of Ga- 
lileo during the principal part of his eventful life, this city 
is possessed of surpassing interest to those scientifically in- 
clined. This great philosopher was born in a very humble, 
not to say hard looking, two story stone house, situated on 
a little crooked street in the old city of Pisa, located about 
sixty-five miles west of here, near the mouth of the 
Arno. 

When young Galileo attended church, instead of looking 
at the saints and crucifixes, or even at the pretty girls, he 
watched the swinging chandelier and reinvented the pendu- 
lum clock. No wonder he watched this chandelier, for it is a 
remarkable one,from the fact that the rope by which it is sus- 
pended is about one hundred feet long. I gave the chandelier 
a push, as any rather tall person may do, and during my 
stay in the cathedral it continued to vibrate without ap- 
parent retardation. He observed, what few will now admit 
without the demonstration, that the vibrations of a pendu- 
lum, whether large or small, are performed in equal times. 
While quite young, Galileo arrived at the conclusion that 
large and small bodies fall with equal velocity. To the 
learned men of Pisa, chiefly priests, this doctrine appeared 
extremely absurd. To test it, an experiment was performed 
by dropping bodies of different sizes from the famous lean- 
ing tower, 180 feet high. To the utter astonishment and 
discomfiture of Galileo's opponents, the bodies, large and 
small, projected simultaneously, kept close company until 
at the same instant all reached the earth. On account of 
these experiments Galileo was compelled to leave Pisa, and 
took refuge in the rival city, Florence. 

At the latter city, called throughout Italy " Firenze," Gali- 
leo, quite unmolested, busied himself in the studj r of mathe- 
matics, physics, and chemistry until the year 1610, when, 
having heard that a Dutchman, Lippershey, had constructed 
a telescope, he, without having seen it, contrived and manu- 
factured one for himself of such power that he was enabled 
to count forty stars in the constellation of Pleiades, where be- 
fore but seven had been seen. The mountains of the moon 
were discerned, the phases of Venus recognized, and the 
satellites of Jupiter discovered in quick succession. Thus, 
in a few months, the doctrine of Copernicus, then regarded 
as heretical in the highest degree, was completely confirmed. 
But the Church, then unused to reverses, and unskilled in 
explaining away scientific contradictions, saw no way to 
meet the issue successfully but by physical force. The 
priests were directed to oppose the doctrine, and did so at 
once from every pulpit in Florence. The arguments used 
by them generally ran about as follows : 

All things were made for man, and nothing was made in 
vain. But the satellites of Jupiter, not being visible, are 
useless, and therefore do not exist. Galileo was promptly 
arrested on the charge, then a fearful indictment, of heresy. 
In vain did the old philosopher explain and beg them to look 
for themselves. His adversaries, well illustrating the adage 
that " none are so blind as those who will not see," would 
listen to nothing but renunciation and denial of the alleged 



discoveries, presenting at the same time the alternative of 
indefinite imprisonment, probably ending in death. 

Remembering the fate of the beautiful Athenian woman, 
Hypatia, who was torn into shreds by the monks under St. 
Cyril at Alexandria, for teaching the heretical philosophy of 
! Plato and mathematics; and remembering also the fate of 
poor Bruno, who but a little while before had been driven 
from England, Germany, and Switzerland, in succession, 
and who, having taken refuge in Venice, was there kept in 
solitary confinement six years, then removed to Rome and 
kept two years longer in a dungeon, and finally slowly burnt 
to death, so slowly that he begged for more wood, or any 
means to end his suffering — and all this for having simply 
argued in favor of the probability of the Copernican doctrine, 
Galileo, concluded, very wisely, to appease the wrath of the 
Inquisition by the required denial. The Vatican Council 
supplemented this trial by formally denouncing the Coperni- 
can theory of the universe as "false, and utterly at variance 
with the Holy Scriptures." 

i Several years later, under the reign of a new pope, whom 
Galileo thought more liberal and generous, he ventured 
again to publish his discoveries and opinions, and was again 
promptly arrested and tried by the Inquisition for heresy. 
Again a public denial was required as a condition for miti- 
gating his sentence, and again Galileo consented to make it. 
This time, besides his denial before the pope and Inquisition, 
he was requfred to publicly renounce the doctrine and deny 
his discoveries before his friends in the Santa Croce Cathe- 
dral of Florence. 

Lest his friends should not all attend and profit by his re 
cantation, they were compelled to be present. Then on 
bended knee, after kissing the Bible, he solemnly pronounced 
himself a liar and dupe, but on departing, as tradition has it, 
whispered to one of his friends, " nevertheless it (the earth) 
moves." Not content with this the Church felt bound to in- 
flict mild, exemplary punishment, and hence detained him 
as a prisoner for life. Although his prison was his own house 
at Arcetri, a few miles out of Florence, still he was not per- 
mitted to leave it, even to attend church or to secure medical 
advice at Florence, nor was he even permitted to see his 
friends until after he became blind, when this permission 
was graciously accorded him. 

At his death lie was refused burial in consecrated ground, j 
aud his right to make a will was disputed. Now, in the ; 
same old cathedral which.witnessed his public recantation, j 
stands an elegant marble tomb, erected to his memory by his 
favorite pupil, Giovanni, and ever and anon the priests de- I 
claim, in glittering generalities, of the wonderful support j 
their doctrines received from astronomy! i 

In the Natural History Museum, a beautiful room called j 
the ' ' Tribuna de Galileo, " covered by a dome elegantly fres- ! 
coed withscenes illustrative of his checkered life, is devoted 
to the exhibition of a magnificent statue of the old philoso- 
pher, his telescope and other philosophical instruments. • 

The telescope is astonishingly small and simple. It con- 
sists of an ash-gray colored tube, about four feet nine inches 
long, by two inches in diameter. The object glass, now 
cracked and shown separately, mounted in brass, is about 
114 inches in diameter. The eye-glass, apparently a simple ; 
plano-convex lens, about three quarters inch diameter, is ! 
still in situ, apparently mounted in a wax like cement. The j 
whole instrument being in a locked glass case, placed in a 
niche about ten feet above the floor, I was unable to make ; 
more accurate measurements. By the side of the telescope 
is shown another instrument of similar form and size, with 
which he at a later period discovered the spots on the sun. 
He also invented several other instruments, as a goniometer, 
dynamometer, and various mathematical instruments. He 
also invented the compound microscope, the origi- 
nal instrument made by him being still preserved in the old 
stone tower situated on a hill overlooking the city of Flor- 
ence and valley of the Arno river, where he made his cele- 
brated discoveries in astronomy. This instrument consists 
of a wooden tube about eight inches long, having small con- 
vex lenses about one quarter inch diameter, for both object 
and eye glasses. These were mounted in hard wax. The' 
eye-glass was capable of slight adjustment, by being set in a I 
wooden cap, which was screwed upon the wooden tube. 
The stage was simply a slip of glass, but it was illuminated ' 
by a little mirror placed below it, precisely as may be seen ' 
in our cheap microscopes. I wanted very much to peep j 
through the microscope, and also through the telescope, but 
saw no possible means of doing so. The tower used by Gali- 
leo was apparently an old castle or watch tower used by the 
Florentines in their perpetual wars with adjoining provinces, 
during the two or three preceding centuries. Near the top 
of the tower is a square room which Galileo used as his studio 
and laboratory. It is said to appear now just as when used 
by the great master, from which I judge that he was not 
very fastidious. 
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Patents are now printed and prepared for issue so that 
they may be mailed on the day of issue, thereby bringing 
the patentee into possession of his patent some two weeks 
earlier than under the old rule. Owing to this change, 
there will be no patent lists bearing date Dec. 24 and Dec. 
31, 1878 ; the list following that of December 17th Is that of 
Jan. 7, 1879, which appears in the present number of this 
journal. 

We are indebted to Mr. Lewis J. Miller, Clerk of the 
Albany, N. Y., Fire Department, for a copy of the annual 
report. 



Isolation by Gutta Percha. 

To the Editor of the Scientific American : 

With reference to the artice " Isolation by Gutta Percha," 
in No. 25 (December 21, 1878), a few words may not be out 
of place, though they come from a different quarter. 

The writer of the article mentioned breaks a lance for the 
late lamented Paymaster U.S.A., Mr. Simpson, and exhibits 
undoubtedly great zeal for his protege, but the facts hereafter 
to be stated will probably set at rest the doubts in regard to 
the priority of the invention, as far as Mr. Simpson is con- 
cerned. 

"Gutta percha was first imported," our informant says, 
"from the Eaet Indies into England in 1845." According to 
all available sources, the best of which shall be immediately 
named, the first importation of that article was effected by 
the assistant surgeon, Dr. Montgommerie (or Montgomery, as 
some have it), from Singapore, in 1843. Vide Moigno, 
"Traite de Tclegraphie Electrique," 2d ed., Paris, 1852, p. 
294; Du Moncel, "Expose," 3d ed., 2, 456; Dingler's Jour- 
nal, 97, 237; "The Atlantic Telegraph," London, 1866, p. 
108 ; Poggendorff , Annalen,"^, 157. The Mechanics' Magazine, 
1847, 46, 474, gives the name of the first importer of gutta 
percha as Joze d'Almerida, but agrees about the year with 
the rest of the authorities enumerated above. 

Our informant further says " that the first publication in 
England regarding the isolating qualities of gutta percha was 
made in March, 1848, by Professor Faraday." 

Now there is but a slight mistake in this, but a mistake it 
certainly is. In citing dates one should be scrupulously 
exact. That first publication took place on the 9th of Feb- 
ruary, 1848, full one year and a half after the discovery of 
the isolating qualities of gutta percha was made by a Prussian 
officer, who since is ranked among the first telegraph engi- 
neers of the age. Werner Siemens, then lieutenant of 
Prussian artillery, had been trying since the fall of 1846 to 
isolate subterranean wires by gutta percha. In the spring of 
1847 he had succeeded so far as to be able to lay before the 
Board of Commissioners, convened for the purpose of estab- 
lishing telegraph lines in Prussia, the project of isolating sub- 
terranean wires by gutta percha. The Commissioners, well 
aware of the advantages which subterranean lines presented 
over those of any other kind, did not hesitate to have two 
such lines laid, both of which were executed by Siemens in 
the summer of 1847. 

The correctness of this statement may be ascertained by 
the perusal of the Philosophical Magazine, 3d series, 32, 165 ; 
of the Journal of the Society of Telegraph Engineers, vol. 5, 
London, 1876, p. 82; and of the Tdegraphic Journal, 4, 106. 

It appears from all this that when Mr. Simpson, in his ap- 
plication to the Patent Office, November 22d, 1847, claimed 
the isolation of telegraph wires by gutta percha as his inven- 
tion, he was rather behindhand, and Mr. Siemens had had 
considerably the start of him. 

It may as well be added that Mr. Siemens, together with 
his partner and co-operator, Mr. Halske, constructed, as early 
as 1847, the first press by the means of which the telegraph 
wires were enveloped by the gutta percha, the envelope not 
showing any longitudinal searn. 

It is indeed surprising that Mr. Simpson's name is no- 
where mentioned as having had anything to do with the iso- 
lation of wires by gutta percha, as it is a well known fact, 
even on this side of the Atlantic, that Samuel T. Armstrong 
established at Brooklyn, in the year 1847, a manufactory 
"of gutta percha for the isolation of telegraph wires," and 
that the experiment made in 1848 to lay a wire isolated by 
gutta percha through the Hudson river met with such a sig- 
nal success that Armstrong, elated by that event, proposed 
the laying of a gutta percha cable between Europe and 
America. (Shaffner's "Telegraph Manual," p. 254.) 

Where was Mr. Simpson at that time, and why did not he 
step forth and assert his rights? 

We, therefore, cannot accede to our informant's opinion, 
that Mr. Simpson's rights have been impaired through a mis- 
conception of the duties of the Patent Commissioner, but are 
led to believe that the Patent Commissioner concerned was 
rather cautious about issuing a patent, and judiciously 
refused what, to the best of his knowledge and belief, he 
could not grant;. 

Even the favorable report of Congress, in 1862, "on the 

originality and novelty of Mr. Simpson's invention," and the 

patent granted him rather late in 1867, " as the originator of 

the first practical method to lay a telegraph line through 

the ocean," are couched in rather cautious terms; and as for 

the decision of the Circuit Court of New York, we must 

await what the Supreme Court will have to say about the 

case. F. Hennicke. 
« in » 

Reproduction of Eels. 

To the Editor of the Scientific American : 

In the Scientific American of January 4th you state 
that "the mystery which has hitherto attended the propaga- 
tion of eels has at last been cleared up by the discovery of 
ripe ovaries by Professor Baird." 

In the " Medical Repository," of 1806, of which I have a 
copy, I find the following, given by Dr. Mitchill: "On the 
5th of September, 1806, being on a shooting and fishing 
party with some friends at Flatland, on Long Island, one of 
the inhabitants brought from the adjoining bay a basket of 
uncommonly largesalt water eels. He soon began to skin and 
gut them in our presence; the eels abounded with fat. . . . 
I examined about a dozen of the eels as they were displayed 
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before me; I found there were two white organs, which, to 
an incautious eye, would pass for fat These on a nearer in- 
spection, were the roes or ovaria, extending in two long 
leaves, or legs, from the anus on each side of the spine far 
toward the neck. They were plentifully supplied with 
blood vessels, and contained numberless ova of a very min- 
ute size." Yours very respectfully, 

R. K. Teller. 



Office of the Hancock Inspirator Co., Boston. 
Messrs. Munn & Co. — Permit us again to say that in all 
our advertising experience we have had no such results from 
any and all other sources, as from our advertisement in your 
valuable journal. 

Yours very truly, 

J. E. Blakemore, Treasurer. 



Poisonous Colors. 

According to the Chemical Review, energetic steps are be- 
ing taken in Switzerland against (he use of poisonous colors. 
The Governing Council of Zurich lias prohibited the use of 
all coloring matters prepared from the compounds of the 
metals lead, arsenic, copper, chrome, zinc, antimony, bis- 
muth, and mercury, for decorating articles of consumption 
or of clothing, or their materials; also paper for wrapping 
up chocolate, coffee, tea, chiccory, tobacco, and eatables in' 
general; toys, covers and cushions of childreu's carriages, 
carpets, curtains and window blinds, lamp screens, wafers, 
and table services. Poisonous organic matters, such as 
gamboge, picric acid, the aniline colors, especially magenta, 
are not to be used for coloring articles of food or drink, such 
as confectionery, jams, sirups, wines, etc. The same rule 
applies to the phenol colors. Imported articles containing 
such poisons may not be sold. 

— <i <«> m 

AVELING STPORTER'S ROAD AND FARM LOCOMOTIVE. 

The accompanying engraving represents a road and farm 
locomotive and train of wagons lately built by Messrs. Ave- 
ling & Porter for the Kohala Sugar Company, of Kohala, 
Sandwich Islands, for hauling sugar cane, sugar, for thrash- 
ing, and for farm purposes generally. The engine is one of 
Messrs. Aveling & Porter's newest design. It is fitted with 
differential gearing and double speed gear varying from two 
to six miles an hour; and is provided with governors which 
can be used when the engine is employed in driving station- 
ary machinery. Wrought iron side plate brackets are used 
for carrying the crank shaft, countershaft, and driving axle. 
This arrangement, which has been in use on Messrs. Ave- 
ling's engines since 1871, has proved of great value in 
strengthening those parts of a road locomotive most sub- 
jected to strain and wear when used on rough roads and on 
farm lands. The cylinder is steam- jacketed and lagged, and 
the boiler is made of " best best " plates, butt jointed, car- 
ried through flush from end to end; it is double riveted, and 
is lagged and felted and covered with plate iron and banded 
in locomotive style. Besides the primal use of the side plate 
brackets, Mr. Aveling has lately further utilized his inven- 



Russian Government bought them in large numbers at the 
beginning of the Russo Turkish war for the removal of ord- 
nance and stores. 

Mr. Wm. C. Oastler, 43 Exchange Place, New York city, 
is Messrs. Aveling & Porter's representative in the United 
States. 

« in » 



FIRE AND WATER INDICATOR. 

We illustrate herewith a novel fire and water indicator and 
alarm, which is the invention of Col. A. Gerard. 
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AUTOMATIC SAFETY APPARATUS. 



recently patented in this country, also in Canada and Europe, 
tion as a groundwork for the better arrangement of the driv- ! and is controlled by the Automatic Safety Company, of No. 
ing and double speed gear of his engines. The whole of the 40 Charles St., New Orleans, La. 

crank shaft and countershaft gearing is now arranged to j The invention consists in a simple arrangement of devices, 
work between (instead of outside) the wrought iron brack- [ by means of which the presence of fire or undue heat or any 
ets, and the fly wheel is fixed close to the crank shaft bear- j change of temperature may be indicated or recorded at any 
ings The pinions for the two speeds are keyed fast upon distant point. The instrument illustrated is also designed 
the crank shaft. The intermediate shaft is fixed, and the for the detection of the presence of water in the holds of 
sliding sleeve, which carries the spur wheel and the fast and : vessels. 

low speed pinions, revolves on it. The two crank shaft | The two vertical glass tubes shown below the alarm ap- 
pinions are of the same size, and the intermediate spur wheel paratus, and marked " Fire " and " Water," are similar in 
gears with one or the other as required. The advantages of their construction. The glass tube, D, is inserted in a me- 
this improvement are that it decreases the width of the lo- tallic piece, C, which extends through the support, and has a 
comotive, and avoids all overhanging gear, the side plate passage, E, that communicates, in the case of the fire alarm, 
brackets serving 
as sides to a 
wrought box in 
which all gear- 
ing is placed im- 
mediately over 
the boiler. 

This arrange- 
ment strength- 
ens the whole 
structure. 

It is stated 
that this firm 
have built up- & 

wards of 1,600 
road and farm 
locomotives, and 
number among 
their customers 
the governments 
of Great Britain, 
France, Russia, 
Austria, Hunga- 
ry, Italy, and 
Mexico. 

The British 
Government has 
purchased near- 
ly one hundred 
of these locomo- 
tives, the Italian 
Government six- 
ty-six, and the 
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with the receiver hollow sphere, A, and in case of the water 
alarm with the bell or receiver, B, which is inverted upon 
the floor or surface liable to the incursions of water. Needles 
enter the tops of the glass tubes and extend downward to- 
ward the mercury contained in the lower part of the tubes. 
These needles are in electrical communication with the 
alarm bell at the top of the apparatus, and the mercury is in 
communication with the battery wires, the whole being ar- 
ranged so that the rising of the mercury beyond the pre- 
It was ' scribed distance in either tube will complete an electrical 
circuit and operate the alarm apparatus. 

The hollow sphere, A, being placed in any distant apart- 
ment, a rise of temperature in the vicinity of the sphere ex- 
pands the air contained by it, creating a pressure which dis- 
places the mercury in the tubes of the apparatus and gives 
the alarm. Similarly, when the water rises upon the sur- 
face on which rests the bell, B, the air in the bell is displaced, 
and the mercury in the tube marked " water " rises and 
completes the electrical circuit and gives the alarm. 

The necessity of an invention that will with certainty re- 
port leakages or fires on shipboard will be recognized by any 
one having even a cursory knowledge of shipping, and the 
simplicity and adaptability of the Gerard system will be ap- 
parent to our readers. 

This apparatus is applicable to buildings as an indicator of 
high temperatures or fire, and, placed in a cellar liable to 
flooding, it indicates the presence of water. It is capable of 
many other applications, which our space will not permit 

us to enumerate. 

m «i > *■ 

Edison's Electric Light. 

The Philadelphia Bulletin suggests that if Mr. Edison 
wishes public faith in that electric light of his to 
remain steadfast, he will have to give an early demon- 
stration of the truth of his claim that it is a practical 
success. When he first announced that he had solved 
the problem of dividing the light and of adapting it to do- 
mestic uses, there was a very general inclination to accept 
the story with absolute confidence, because Mr. Edison had 
proved by his previous inventions that he could achieve 
some things which had been regarded by other men as im- 
possible. But, after all, the proof of the pudding is in the 
eating, and the world, after waiting patiently for the public 
display of an invention which sent gas stocks down as soon 
as it was heralded, will be disposed, unless Mr. Edison 
shows his hand, to suspect that the Edison Electric Light 
and the Keely Motor will have to be ranked together as 
enterprises which contained much more of promise than of 

performance. 

■ ^ <«> ». — 

New Mechanical Inventions. 
Mr. Charles F. Brem, of Charlotte, N. O, has patented 
an improvement in Automatic Car Couplings, and it relates 
to a construction, whereby the coupling pin, which is pivoted 
in the bumper, is prevented from being raised out of its 
bearings in the act of coupling or uncoupling, and is never- 
theless adapted to be quickly detached from the bumper 
when required. 

An improved Hydrometer and Liquid Meter has been pa- 
tented by Mr. John M. Cayce, of Franklin, Tenn. The ob- 
ject of this invention is to provide an improved apparatus, 
chiefly for use of distillers and the government, for measur- 
ing and determining the specific gravity of spirits or alco- 
holic liquors. This invention cannot be properly described 
without engravings. 

An improvement in Windmills has been patented by Mr. 
William Frazier, of Centralia, 111. The object of this in- 
vention is to construct the windmill in such a way that the 
wind will act upon the whole or any part of the surface of 
the arras or sails. 
Mr. C.A. Hussey,of New Yorkcity, haspatented an Electro 

Magnetic Motor. 
The invention 
consists in pro- 
viding an elec- 
ric motor with 
two stationary 
and one inter- 
mediate rotary 
magnet, the 
latter arranged 
with regard to 
the other mag- 
nets and the com- 
mutator, so that 
the best results 
are secured. 

Mr. Geo. W. 
Prescott, of Bat- 
tle Creek, Mich., 
has patented an 
improved Buffer 
for locomotive 
tanks for coup- 
ling them with 
coaches, using 
Miller's or any 
other similai 
coupling. It 

will protect the 
brakeman from 
being crushed 
while coupling 
the cars. 
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THE OCTOPUS AT THE BEBLIN AftUABITTM. 

At the Berlin Aquarium there are several live specimens 
of the octopus, some of which are shown in our illustration, 
which we take from Tycodnik Poroszechny. 

These animals have been for some time in the aquarium, 
and seem to thrive. They are very lively and exhibit a decid- 
edly healthy appetite. 

The cuttlefish family comprises several species, some 
of which have distinct exterior shells, like mollusca, 
while others are entirely naked and have interior bone-like 
formations. This group, to which the subject of our illus- 
tration belongs, forms a link between the vertebrates and 
the mollusca. The only remnants of an exterior shell in 
the octopus are two horny masses embedded in the flesh near 
the mouth. 

The entire structure of the long, oval body of the octopus, 
with its rough, warty surface, somewhat resembles that of 
vertebrate animals. The body is symmetrical, both sides be- 
ing equally developed. The nervous and circulatory sys- 
tems and the blood corpuscles are also analogous to those of 
vertebrates. The eyes are well developed and protrude at 
the sides of the body. Adjoining them are the external res- 
piratory organs. Eight muscular structures surround the 
mouth. These arms are nearly five times as long as the 
body, and are supplied with two rows of sucking disks. The 
entrance of the mouth is supplied with two horny jaws, 
working vertically like a bird's bill. The tongue is very 
large and fleshy, partially covered with recurved spines. 

The brain is internally protected by a sheet of cartilage. 
The backbone consists of a shell-like formation, well known 
as the cuttle bone. A feature peculiar to all species of this 
family consists of an interior gland, secreting a brown liquid, 
which, being expelled by the animal, diffuses very easily in 
water and renders it cloudy and opaque. This brown liquid 
is employed as a water color, which is known as sepia. 

The octopus moves with great rapidity by means of its 
arms and the violent expulsion of a quantity of water from 
the respiratory gills. When chased it instantly discolors the 
water by the expulsion of the inky liquid and makes its es- 
cape, or, by means of its long arms it drags its body into 
some narrow crevice, from which it can only be extracted 
by great force. Although frequently left in shallow places 
when the tide retires, they are nevertheless not very easily 
caught. In the dark they are slightly phosphorescent. They 
are all carnivorous and very voracious, swallowing an in- 
credible number of small fish and shellfish, which they seize 
with their arms, holding them by means of their suckers, 
and introduce into the mouth. 

There are now known about 200 species of the group of 
Cephalopoda, and of the octopus family about 40, the ordi- 
nary cuttlefish being the most common. They inhabit the 
seas of the moderate and tropical zones, and frequent prin- 



cipally rocky shores. They abound particularly in the Medi- 
terranean; in Smyrna, Santiago, aples, and other places, 
they are regularly exposed at the markets as an article of 
food. They are ordinarily only a few inches in length, but 
specimens of five and six feet in length are not rare, and there 
are numerous cases on record of arms separated from some 
specimens which measured from ten to twenty-five feet. 



BABEEL FOB SHIPPING BOTTLES LIQUOBS. 
The accompanying engraving represents a novel barrel re- 
cently patented by Mr. S. Strauss, of Charleston, W. Va., for 
shipping bottles containing liquors, and for preventing ac- 
cess to the bottles by unauthorized persons. 




STBAUSS' SHIPPING BABBEL. 

The barrel has two removable heads, D, and a stationary 
middle partition, A. On each side of the middle partition 
there are two perforated supporting partitions, B C, which 
hold the bottles so that they are isolated one from the other, 
and are therefore not liable to breakage when the barrel is 
moved about. The heads when inserted are locked, so that 
no one can open them without a key. The lock may be sealed 
if desirable. 

For further information address S. Strauss & Co., Charles- 
ton, W. Va. 



Natural History Notes. 

The Migrations of Animals and Plants. — The question 
how animals and plants migrate, says Dr. Hagen, in a re- 
cent lecture, is an interesting one. Generally the migra- 
tion took place so long ago that only a conjecture is pos- 
sible. Nearly everywhere it seems to have been from East to 
West. Only very few cases in the opposite direction are 
known ; among the most remarkable is that of the po- 
tato bug during the last few years. The common cock- 
roach, said to have been originally an inhabitant of Asia 
Minor, was first observed in an alarming number in Eng- 
lish ships 300 years ago; it spread more than 200 years 
ago from England to France; and 100 years ago more 
or less slowly, but faster in the time of the Napoleonic 
Wars, through Germany into Russia and Siberia. These 
facts are proved by the common name given to this disagree- 
able insect in different countries. In Germany it is called 
Frenchman; in Russia, Prussian. The most disastrous in- 
stance of an eastern propagation is that of the ill-famed phyl- 
loxera killing the choicest kinds of grapes Known to man. 
The comparatively new cultivation of America has shed at 
least some light on the question of migration. In most cases 
the intruders accompanying emigrants follow strictly the 
ways of the latter and spread most rapidly along railroads. 
A careful comparison of the European weeds grow- 
ing in the United States, and found in Professor Gray's 
Manual of Botany, represented two thirds of all the European 
weeds; and, perhaps, some more out of the remaining third. 
It is a certain fact that in some places the original vegeta- 
tion is changed remarkably by such intruders. In- 
digenous plants are killed, and not only the plants, but the 
insects living on them, so that a keen observer, Baron Von 
Ostensacken, has stated that particular flies, living exclu- 
sively on certain plants, and common in many places in Vir- 
ginia and adjoining States twenty years ago, are exceedingly 
rare now, and some species perhaps exterminated. The in- 
troduction of plants is often accompanied by the intro- 
duction of insects peculiar to them; therefore many enemies 
of fruit trees, shrubs, and flowers, formerly not known here, 
are now common. Such insects are even induced to infest 
indigenous plants belonging to the same order or genus as 
the imported one. For the same reason, plants entirely 
foreign to a flora, if introduced, remain at first intact. Be- 
sides the well known larger animals for food and agricul- 
ture imported from Europe, smaller animals, such as insects, 
also come over every year. Some butterflies have al- 
ready made the trip round the world. A large species of 
fly, well known in Europe by its curious rat-tailed larva, 
was found here first three years ago, and was so common 
the past year that hundreds were caught. As steamers 
make the passage in a week or two, insects are im- 
ported living, and go on propagating here Although 
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it is common for entomologists to credit Europe with alarge 
number of the imported noxious insects, it must not 
be forgotten that many are not really native to Europe, but 
were introduced there from the East ages ago, and not being 
able to cross the Atlantic till modern times, have settled so 
long in Europe, as to be considered indigenous species. 

Electrical Telegraphing without Wires. 

Professor Loomis continues his experiments in the moun- 
tains of West Virginia to demonstrate his theory that at 
certain elevations there is a natural electric current, by tak- 
ing advantage of which telegraphic messages may be sent 
without the use of wire. It is said that he has telegraphed 
as far as eieven miles by means of kites flown with 
copper wires. When the kites reached the same alti- 
tude, or got into the same current, communication by 
means of an instrument similar to the Morse instrument was 
easy, but ceaseo. as soon as one of the kites was lowered. He 
has built towers on two hills about twenty miles apart, and 
from the tops of them has run up steel rods into the region 
of the electric current. 



Industrial Notes. 

Protection of Iron from Corrosion. — A new method of pro- 
tecting iron from corrosion has recently been patented by 
Mr. J. B. A. Dode, in England. Its cost is about one third 
that of a coat of paint, one tenth that of electro-plating with 
nickel and one twentieth of the ordinary process of painting 
and gilding. It can also be colored in a variety of ways. 
Iron treated in this way Is said to be '• platinized." The ar- 
ticles to be protected are coated with a thin film of borate of 
lead, containing a little caprous oxide in solution and bright 
scales ot precipitated platinum in suspension. They are then 
heated to redness and become covered with a thin, glassy, 
bright gray ?oat, similar in appearance to polished iron. It 
is unaffected by-^ewer gas, dilute acids and alkalies, and the 
heat of the kitchen fire. 

Stearate of Soda for Painting. — A new composition has re- 
cently been invented for use in painting. An alcoholic solu- 
tion of stearate of soda is made in the proportion of 50 
grammes of the salt in 1,000 grammes of 66 per cent alcohol. 
Solutions of soap in alcohol, more or less concentrated, may 
be used; but the stearate forms the most impenetrable and 
least costly material. . The solution may be colored with 
aniline colors, yellow ocher, etc. It takes well on wood, 
lime, and cement. 

Bleaching Feathers. — MM. Viol and Duflot have made 
known a new process of bleaching applicable to the decolora- 
tion of ostrich and other delicate feathers which enter into 
the manufacture of ornaments for ladies. According to the 
inventors, feathers dipped into a liquid hydrocarbon, such 
as oil of turpentine, mint, or thyme, become bleached under 
the subsequent action of light and heat. The process is as 
follows: The feathers to be bleached are placed in glass 
vessels filled with one of the above mentioned liquids, and 
exposed as much as possible to the light of day, and at a 
constant temperature of 30" C. At the end of two or three 
weeks the decoloration will be found completed, and it only 
remains to air the feathers, dry them, and finally to prepare 
them for use in the usual way. 

Caterpillars and Gut. — Silkworms, up to the present time, 
have been the only larvce from which "gut" has been pre- 
pared. This material has valuable properties — strength, 
fineness, and color; and if it could be produced in long 
pieces and at a low cost, it could be used for many purposes. 
It is now proposed (in the Colonies and India) to use the 
caterpillars which destroy food plants for this purpose. If 
practicable, the project is good and useful, and the idea will 
probably become valuable. 



The Hectograph. 

Herr Levitus, of Vienna, lately exhibited an arrangement 
called a "hectograph," for multiplying writing, which, 
though not directly connected with photography, may 
prove interesting. The hectograph consists of a flat sheet 
iron box filled with a gluey mass, upon which, after moist- 
ening and drying it several times, a sheet of paper, written 
upon with a specially prepared ink, is placed and lightly 
rubbed with the hand. When the paper is raised the writ- 
ing is found to be transferred reversed to the film of glue, 
and from that film, by simply placing pieces of dry paper 
upon it and rubbing them, some fifty impressions of the 
writing can be taken in a short time. The negative impres- 
sion can easily be removed from the film by washing with 
warm water, and the latter can be used over and over again 
for a long time. 



Progress of the Telephone. 

The Gold and Stock Telegraph Company, in its answer 
filed in the suit brought against it by the Bell Telephone 
Company, sets up the general claim that the telephone is not 
a new invention, and that Gray was the prior inventor. The 
Boston case, it is thought, will reach trial by April or May. 
The Bell Telephone Company has obtained injunctions 
against several smaller manufacturers of telephones, and 
suits against others are pending. 

The company Is turning out 1,500 telephones a month, and 
orders are so numerous that many are more or less delayed. 
There are now 17,500 instruments out, and 15,000 actually 
rented. Instruments are supplied principally to telephonic 
exchanges, which are being rapidly introduced into all the 
larger cities. At Albany and Troy there are 350 instruments 
in circuit; at Buffalo there are 250 subscribers; at Detroit 



about 150 instruments in circuit; at Chicago 550; at India- 
napolis 150 subscribers; at St. Louis 325 instruments in cir- 
cuit; at Cincinnati 200; at Philadelphia 500 subscribers and 
250 instruments in circuit; at Columbus 200 subscribers and 
about 50 instruments in circuit; at Baltimore 300 subscribers 
and 100 instruments in circuit; at Washington, New Or- 
leans, Louisville, Nashville, exchanges are being started. In 
Boston there are 500 subscribers and about 150 instruments 
in circuit; at Lowell 200 instruments in circuit, at New Ha- 
ven 350; at Bridgeport 175, and at Springfield, Hartford, and 
Providence exchanges are being started. An exchange has 
just been startedin this city, where there are at present about 
750 subscribers and about 250 instruments in circuit. 

[The foregoing we find in the Operator. Some idea of 
the enormous profits made by the telephone owners will be 
gained when we state that the cost of manufacture is less 
than one dollar each instrument, while the rental charged is 
rom two to three dollars per month for each instrument.] 
— — «ni» 

Railway Notes. 

From a table showing the mileage of new railroad con- 
structed in each State and Territory during the past seven 
years, it appears that there were built in the United States 
last year 2,688 miles of new road, nearly one half of which 
is credited to the northwest, Minnesota, Iowa, and Missouri 
taking, the lead. The number of miles of narrow gauge road 
built in 1878 was 871, against 776 in 1877. The amount of 
new road for each of the seven years named is shown in the 
following table: 

Year. No. of lines. Total built. Av. rength. 

1872 210 7,340 350 

1873 137 3,883 283 

1874 105 2,025 193 

1875 94 1, 561 16-6 

1876 107 2,460 230 

1877 122 2,281 187 

1878 144 2,688 187 

At the beginning of 1878, according to Poor's Manual, 
there were 79,208 miles of railroad in the country. The ad- 
dition of 2,688 miles is equal to 3^ per cent. According to 
this there are 81,896 miles of railway in the country at this 
time. Estimating a population of 48,000,000, this gives 
about 585 inhabitants per mile of railroad, a much smaller 
number than in any other country on the globe. 

Is the workshop of the railroad from Moscow to Nljni, 
the tires of wheels are not expanded by the direct action 
of fire, but by hot water, before being put on the wheels. 
With the assistance of a movable crane the tires are plunged 
into a metallic cistern containing water, which is kept boil- 
ing by means of steam from a boiler close by. An immer- 
sion for ten minutes expands a tire sufficiently to enable it 
to pass around the wheel. The heat is more uniform and 
the contraction more regular than when a tire is heated by 
fire in the usual way. It is said that in six years there was 
only one case of fracture of the water-heated tires, and only 
1 per cent of them loosened upon the wheel. 

In a review of an American work on railway service, the 
London Iron says: We do not allow for a moment that the 
Americans have beaten Old England either in engineering 
skill or in sound financial management in railway matters; 
yet there are a hundred things in either department in which 
our people may derive benefit from the splendid success and 
many failures of our American kinsmen. No man can go 
by rail from London to Inverness or Holyhead without an 
amount of fatigue and discomfort which would not be ex- 
perienced in journeys thrice the length in the States ; and we 
hope that our companies at home will in time endeavor to 
assimilate traveling conveniences a little more to that which 
in America the length of way has forced upon the great 
lines of railroad. It is small consolation that to many lines 
on the continent of Europe, in speed, comfort, safety from 
robbers, our railway trains are incomparably superior; noth 
ing that the Americans have adopted should be overlooked 
in our longer lines, whether at home or in India or Canada. 

Boston is working for an elevated freight railway to con- 
nect the extensive South Boston flats, which are being im- 
proved for the reception of freight at tide water, with the 
Fitchburg, Boston and Lowell, Eastern, and Boston and 
Maine roads. The track is to be double, and the lower line 
will pass from these roads through Prince and Commercial 
streets and Atlantic avenue, crossing Fort Point Channel at 
Oliver street. The line will be about a mile and a quarter 
long, and, it is thought, will cost, with terminal switches, 
engines, etc., less than $1,000,000. 

There are at present 66^£ miles of finished railways in 
Japan, 142% miles laid out, with working plans, sections, 
and estimates completed, and 455 miles projected, the gen- 
eral route only having been examined and decided upon. 
The earthworks of the existing lines have been made for a 
double way, and the bridges for a single way. The perma- 
nent way is of double-headed 60 lb. rails on the Yeddo- 
Yokohama and Kobe-Osaka lines; but on the Osaka-Kiota 
line 60 lb. flat bottomed rails on cross sleepers are used. 
The superstructure of the smaller bridges was originally of 
timber, but has been renewed with iron. The larger bridges 
are all of the Warren girder type, and as a rule of 100 feet 
spans. The foundations are on brick wells 12 feet in diam- 
eter, and on an average about 60 feet deep. The chief diffi- 
culty experienced by railway engineers in Japan arises from 
the nature of the watershed. The beds of the rivers are 
nearly all higher than the surrounding country, varying 
from a few feet to 40 feet or more. In some instances the 
railway has been taken unders the river by tunneling. As a 



rule, however, the rivers were bridged over, and approached 
by steep gradients and high embankments. 

Nowhere else in the world have railway engineers to fight 
against the adverse conditions which beset railway commu- 
nications in upper India, except, perhaps, on the Baroda 
and Bombay line. The rivers of the Punjaub are as captious 
as spoiled children. They shift their course with every rainy 
season. A splendid bridge is built across what seems the 
confirmed bed of a river. Next year that river abandons the 
channel over which the bridge has been thrown, leaves the 
great bridge spanning a mere rivulet, and carves for itself 
another channel elsewhere, sweeping away a slice of railway 
embankment, for which a bridge must be substituted, until, 
with the necessity for accommodating the fitful caprices of 
the snow fed streams, the whole railway system of a large 
section of the Punjaub threatens to become one long bridge. 
In the season of the floods the officials of the railway com 
pany need to sleep with one eye open, and to live with their 
lives in their hands. The beds of these Punjaub rivers are 
littered with ponderous and costly iron work, girders, col- 
umns, etc., brought out from England, and now lost irrevo- 
cably in the all but fathomless quicksands which stud the 
river beds. 

The Pullman Palace Car Company has been using steel 
tired paper wheels about nine years. The Chicago Railway 
Review publishes a table showing, from the records of the 
company, the mileage of a lot of sixty-six wheels on the 
Pittsburg & Fort Wayne and Pennsylvania roads previous to 
the first turning up of the tires. The average mileage is over 
110,000 miles. As the poorest wheels give out first, it is 
evident that, by the time the last one is taken off for turn- 
ing, the average of the whole will be very much greater 
than is shown by the table. In another table the mileage of 
twenty -four wheels, the most of which are still in service, is 
given, and the average is 184,000 miles. As each tire re- 
ceives from three to four turnings, giving four periods of 
wear, probably a safe and just estimate from this data would 
be an average mileage to the steel tire of from 450,000 to 
560,000 miles. It appears from the records of the Pullman 
Company that the average mileage per month of the cars 
under which the sixty-six paper wheels were run was 13,000 
miles. The first cost of the paper wheel is $65, and of the 
best quality of cast iron wheel, $14. The mileage of the 
latter is usually guaranteed at 50,000 miles. The cost of re- 
newal of the steel tire is $35. The cost of turning the tire 
may safely be estimated as equal to the cost of the more fre- 
quent renewals of cast iron wheels with the attendant ex- 
penses of transportation in each case. The paper wheel 
costs $65, and runs 450,000 miles in 2 88-100 years. For 
convenience in reckoning, and at a disadvantage to the paper 
wheel, on account of the interest money, call this period 
three years. At the end of this time the original cost, with 
7 per cent compound interest, amounts to not quite $80. 
But during this period nine cast iron wheels have been used, 
costing $14 each. Allowing a rebate of $5 each for the 
worn out wheels, and calculating on simple interest at 7 per 
cent, the cost of the wheels for this service amounts to 
$91.50, showing a saving in the case of paper wheels of 
$11.50, and were compound interest computed, as in the 
case of the paper wheels, the saving indicated would be a 
much larger amount. In computing the cost for the second 

: period of three years a much greater saving would by shown, 

; since a renewal of the tire only, at a cost of $35, is neces- 
sary, instead of a first cost of $65 for a new paper wheel. 
The data from which this conclusion is reached are vouched 
for by the Pullman Company. The Review adds that the 

1 experience of the railway companies which have used the 
paper steel-tired wheels bears out the records of the Pullman 
Company. Among these roads it mentions the Central Ver- 
mont, Connecticut River; Cleveland, Columbus, Cincinnati 

j and Indianapolis; Pittsburg, Cincinnati and St. Louis, and 
the Chicago and Alton. As engine truck wheels the paper 
wheels seem to be especially successful, the experience on 
some roads warranting the conclusion that they will make 
800,000 miles before the tire requires renewal. 



The Very Latest Electric Light Improvement. 

At the Technical Society of St. Petersburg, M. Latchinoff 
lately delivered a very interesting lecture on the electric 
light. He made some experiments with Jablochkoff's con- 
densators, which consist of a set of tin plates placed one on 
another; the surface of every plate is 07 square meter. Be- 
tween every pair of such plates a piece of silk covered with 
varnish is introduced. The height of the condensator was 
about 6 feet. On introducing two condensators into a cir- 
cuit the intensity of the electric light is doubled. Such con- 
densators are not cheap owing to the great quantity of silk 
wanted, and thus the application of this apparatus is limited. 
The lecturer believes the new system of electric lighting de- 
vised by M. Rapieff to be a serious opponent of Jabloch- 
koff's process. The chief advantage of the new system is 
that the luminating point does not change its position, and 
therefore this system is more suitable for the projection of 
the electric light at a distance. This advantage will give in- 
crease to the use of the electric light for military purposes. 



< i i i » ' 



A great deal of difficulty is experienced in cementing 
metal to glass. The Faerber Zeitung says that a mixture 
of two parts finely ground litharge and one part white lead, 
and working it up to a stiff paste with three parts boiled oil 
and one part copal varnish, adding more litharge and white 
lead as required, is the best material for joining the two 
substances. 



© 1879 SCIENTIFIC AMERICAN, INC. 



February 15, 1879.] 



gtituiiiu %mtxian. 



105 



American Torpedo Boat In Foreign Waters. 

Mr. Herreshoff, ot Bristol, Rhode Island, America, who 
has long had a great reputation for the building of small fast 
steaming vessels, recently sold to the English Government 
one of his launches in order that the American system 
might be thoroughly tested against the productions of the 
English building yards. 

The boat is sixty feet all but three inches in length, 
with a beam of seven and a half feet, and when fully manned 
and equipped will float in less than four feet of water. Her 
speed is stated to be over sixteen miles an hour, above 
the standard of the Admiralty second class torpedo 
boats, which are nearly as possible of the same dimensions as 
the American launch. The hull, which in appearance 
is not unlike a coffin painted a dull gray, consists of bullet- 
proof steel, with a wooden skin below the water line. The 
funnel is almost in the middle of the boat, and the screw is 
placed under the patent boiler, or " steam generator," which 
is also in the center of the craft. She is steered from near 
the stern by a balanced rudder, and her powers of quick stop- 
ping and going astern, and ability to turn in a small circle, 
are said to be surprising. 

During the trial she described a complete circle in a diam- 
eter of about 50 yards, came to a dead stop when steaming 12 
miles an hour, in her own length, and then went astern at the 
same rate of speed and equally well under the control of the 
rudder. She steamed several 
times in the course of five min- 
utes round and round a Russian 
steamer, Peter the Great, proceed- 
ing down the river, and amply 
proved her extraordinary powers 
to the entire satisfaction of 
every one on board. The steam 
is supplied by Herreshoff's steam 
generator, which ' will raise 100 
pounds of steam within six min- 
utes of the fires being lighted. 
The generator consists of a coil 
of 2 inch pipe, nearly 300 feet 
long, and possesses the valuable 
quality of an inability to explode. 
She works at a pressure of steam 
of 140 pounds, but hits been 
tested up to 800 pounds. The 
screw is capable of 300 revolu- 
tions a minute. The absence of 
a heavy boiler adds greatly to the 
lightness of the boat, enabling 
her to be hoisted on davits with 
wonderful facility. It seemed to 
be the general opinion among the 
engineers present that the intro- 
duction of the Hei-reslioff steam 
generator into England would 
create a complete change in the 
method of producing steam for 
working machinery, and the 
success of the new invention ap- 
peared complete. 

New Electrotype Process. 

A new anil ingenious process 
has lately been introduced in 
France for elect roty ping on non- 
conducting materials, such as 
china, porcelain, etc. Sulphur 
is dissolved irr oil of lavender 
spike to a sirupy consistence; 
then chloride of gold or chlo- 
ride of platinum is dissolved in 
sulphuric ether, and the two so- 
lutions mixed under a gentle 

heat. The compound is next evaporated until of the thick- 
ness of ordinary paint, in which condition it is applied with 
a brush to such portions of the china, glass, or other fabric 
as it is desired to cover, according to the design or pattern, 
with the electro-metallic deposit. The objects are baked in 
the usual way before they are immersed in the bath. 



Tbe Origin of Petroleum Springs. 

The origin of our oil springs has been the subject of a 
great deal of investigation among scientific men, and various 
have been the theories they have advanced. A writer in 
the London Grocer takes the subject up and concludes, as 
many have before him, that if petroleum were found in the 
neighborhood of coal, or even in those rocks among which 
coal abounds, or somewhere near to such rocks, there would 
not be much difficulty in explaining its origin. We then 
need only suppose that a slow distillation had taken place 
similar to that which is carried on at the works for the dis- 
tillation of paraffine oils from cannel coal or shale, and that 
the product thus evolved had somehow found its way into 
cavities, or had filled up crevices, and remained there until 
disinterred by human effort. This theory would be aided 
by the fact that the quality of crude artificial paraffine oil 
approaches more and more nearly to that of natural petro- 
leum the more and more slowly the distillation of the coal 
or shale is conducted; and as nature has certainly operated 
very slowly indeed in the formation of geological products, 
the petroleum of Pennsylvania and Baku, and other places, 
might thus have been the result of ages and agesof very slow 
distillationat the low temperature which themineraloil maker 
knows to be so favorable to the production of a light-colored 



remains we find in these rocks are marine animals; no air- 
breathing creature, nor even an amphibious reptile like a 
crocodile, is found among the Silurian rocks. Nothing ap- 
proaching to forest trees or other terrestrial vegetation is 
there; the only vegetable remains being aquatic plants, and 
these so scarce that small specimens are prized as curiosities. 
Land plants just begin to make a scant appearance in the 
Devonian, but are very rare indeed in those lower beds where 
petroleum is found. 

This has led to many speculations. As the remains of odd- 
looking fishes, marine things like swimming wood lice, huge 
lobster like brutes (plerygoUiif) five or six feet long and a foot 
across, a variety of soft animals in shells, and vast quanti- 
ties of coral, are found in these rocks, some have suggested 
that petroleum is produced by the decomposition of the flesh 
of these strange creatures. The very " ancient and fish-like " 
smell of some of the Canadian mineral oils was regarded as 
confirmation of this, which in the early days of American 
petroleum enterprise was a somewhat favored hypothesis. 
Another, and a very bold, theory has been propounded by 
Professor Mendelejeff. He maintains that neither the ani- 
mal nor the vegetable remains of the Silurian and Lower De- 
vonian rocks are sufficiently abundant to supply the petro- 
leum and other bituminous matter they contain. He goes 



CHEST OF EBONY. 

The engraving on this page represents an ebony chest, 
richly ornamented with gilt, bronze, and silver castings and 
repousse work. It was one of the exhibits at the late Paris 
Exhibition. 

«u>> — ■ — — 

Subterranean Telegraph Wires In Germany. 

In 1876 the first subterranean telegraph wire was laid 
down in Germany. Recently, subterranean lines have been 
completed from Berlin to Cologne, from Cologne to Elber- 
feld and Barmen, from Frankfort to Strasbourg, and from 
Hamburg to Cuxhaven. Altogether the length of these lines 
now amounts to 1,554 English miles. Most of the cables 
consist of seven wires, very few of four only. The difficul- 
ties encountered in laying down the cables in marshy or 
rocky ground, along the streets of large towns, across, or 
rather under, rivers, and through fortifications, have all been 
successfully overcome. Next year six other lines are to be 
laid down, and then the projected system of subterranean 
telegraphic communication throughout the German empire 
will be almost complete. The cost of the lines already laid 
down amounts to about $3,039,000. 



crude oil, containing a large proportion of the more volatile back to the origin of the earth, and to the hypothesis of 
products such as abound in natural petroleum. But, unf or- Laplace, who has tried to show that our sun, our earth , 

and all its companion planets, 
were formed by the condensa- 
tion of an enormous cloud or 
nebulous mass of heated va- 
pors a few thousands of mil- 
lions of miles in diameter. He 
supposes that when our globe 
was formed by the solidification 
of a portion of this, there were 
great masses of iron and of car- 
bon, of inorganic origin, in the 
inner parts of the earth; that the 
iron remained melted within the 
earth long after the crust had 
cooled down and water had con- 
densed upon it. Then this water 
found its way through fissures 
and came upon the molten iron 
and the inorganic carbon or 
graphite that was associated with 
it. What would happen then? 
Water is composed of oxygen 
and hydrogen. Iron has a strong 
affinity for oxygen — strong 
enough, when heated, to take it 
away from the hydrogen of wa- 
ter. Mendelejeff supposes that 
such a decomposition of water 
took place, that the iron was 
thereby converted into the oxide 
of iron (the iron ore that we now 
obtain for our blast furnaces), 
and that the hydrogen set free 
from the water combined with 
the carbon, and thus formed the 
hydrocarbons which are found 
in the forms of petroleum, as- 
phalt, etc. 

Dr. T. Sterry Hunt, of Massa- 
chusetts, one of our boldest and 
most able of philosophical geo- 
logists, still adheres to the theory 
he expounded in 1861, that " pe- 
troleum and similar bitumens 
have resulted from a peculiar 
transformation of vegetable 
matters, or in some cases of ani- 
mal tissues analogous to these in composition;" and he de- 
rives these vegetable matters and animal tissues trom the 
ancient limestones. He argues that the animals of very low 
organization, that resemble plants in so many respects, are 
composed of material also chemically resembling vegetable 
matter, or a sort of half-and-half between wood and flesh, 
and that this, in the course of ages, would decompose and 
produce hydrocarbons. If this is correct, he may find his 
supply in the coralline rocks of that period, and may get it 
in such quantities as to leave us in no apprehension as to 
failure of supply ; and he actually has found certain oleife- 
rous magnesian limestones which contain within their pores 
as much as 4J4 per cent of their bulk of petroleum supposed 
to be thus formed. A square mile of this only one foot in 
thickness would contain 221,247 barrels of 40 gallons each; 
and taking its actual thickness at 35 feet, every square mile 
contains 7,743,745, or nearly 8,000,000 of barrels, all this in 
st ore and ready to ooze and filter out into the cavities as they 
become pumped out. Whatever theory may be adopted, one 
important practical fact appears very certain, namely, that 
the supply of petroleum is by no means limited to the present 
contents of the oil wells, or the accumulations in the cavities 
which are tapped by the wells. This is shown by the fact 
that after a well has been pumped dry and then left for a 
while the oil returns, as though it came from such porous 
rock as the oil-bearing limestone of Chicago which Dr. Ster- 
ry Hunt examined. As this and other similar rocks cover 
some thousands of square miles of the American continent, 
the supplies of petroleum are likely to be quite as lasting as 
those of coal. 




EBONY CHEST, WITH GILT AND SILVER ORNAMENTS 



tunately for this theory, petroleum is not one of the products 
of the "coal measures," as miners and geologists call the 
coal bearing strata. It appears to be especially absent from 
them, or we should long ago have found it iu our own 
island (Great Britain) where these rocks have been so riddled 
with trial borings, pits, and workings. It is true that a few 
small dribbles of something of the kind have been found 
here and there. We have heard of an enterprising publican 
in the neighborhood of Bilston, who discovered some gas or 
vapor hissing from the floor of his cellar, who fixed a jet 
thereto and lighted it, and thus converted the cellar into a 
subterranean tap room, the curiosity of which brought much 
custom. His business rivals affirmed that he had carried a 
gas pipe surreptitiously under ground. 

We have ourselves visited a coal mine near Lilleshall, in 
Shropshire, known as "the tarry pit," on account of the 
liquid tar that oozed out of the sides of the shaft and accu- 
mulated in what the colliers call the " sump," that is, the 
lower wall of the shaft where it is sunk several feet below 
the road that leads to the workings for the purpose of re- 
ceiving the water that has to be pumped out. But these and 
other similar cases are mere exceptional curiosities, by no 
means comparable with the vast and apparently inexhaust- 
ible subterranean reservoirs from which we derive our com- 
mercial supplies of hydrocarbon oils. These occur in the 
Silurian and Devonian rocks, which are of vastly great- 
er antiquity than our coal-bearing rocks. These Silurian or 
Devonian rocks belong to the period when life was just mak- 
ing its beginnings upon the earth, or rather in the waters 
that covered the earth at that time; for the animals whose 
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Practical Value of Science. 

BT PROFESSOR 8. H. TROWBRIDGE. 

Can the study of geology be of use to any outside of the 
guild? Let us see, for a moment. The science of geology, 
dealing as it does with the only visible record of any con- 
siderable age, in regard to the history of life upon our planet, 
must settle the vexed questions — if they are ever to be set- 
tled — of the origin of species the antiquity and perhaps the 
unity of man. To many, the acceptance of the new theories 
on these points is equivalent to legislating God out of the 
universe. If so many are wrecked upon these questions, the 
correct understanding of them is a matter of no little impor- 
tance. 

Has a farmer any interest in knowing whether mineral 
products are to be found upon his land, and, if so, whether 
they are valuable, and in paying quantities? Has he coal, 
iron, lead, zinc, baryta, ocher, peat, or clay, valuable mine- 
rals or mineral springs, or rock fit for building purposes, 
within his limits? These questions must be answered, if at 
all, by the geologist. These products are found in certain 
layers or groups of rocks, whose position is definitely known 
by certain marks easily recognizable. These marks are the 
remains of the buried dead of ages past, that have written 
their own epitaphs upon the rocks, which serve the double 
purpose of sepulcher and tombstone. Many a man hasspent 
all his living in trying to extract gold or other valuable min- 
erals from deposits which one initiated could tell him at a 
glance were entirely worthless. Many a man has sunk a for- 
tune in mining for coal, lead, zinc, or other ores, on the un- 
safe supposition that, because his neighbor in the valley be- 
low him finds these in abundance, he will have equal success 
by sinking a shaft to the same level. A brief survey of the 
inclination of the rocky strata would show that the rocks 
which his neighbor finds so productive, dip atvay from him; 
or, by an upward curvature of the earth's crust, which formed 
the elevation on which he stands, the wealth-bearing stratum 
was exposed, on the surface, to the action of frost and flood, 
and has been completely washed away. 

From bitter experiences like these, prospectors and miners 
have learned that knowledge and advice of a well versed 
geologist is invaluable to them, and have not hesitated to 
offer and pay a thousand dollars per day for his services. 

From later geological study of Hoosac Mountain, it seems 
probable that millions of dollars might have been saved to 
the State of Massachusetts if such a study had preceded the 
excavation of the great Hoosac Tunnel. The assertion is 
ventured that enough funds were needlessly expended to pay 
for a complete topographical, geological, zoological, and bo- 
tanical survey of the whole Commonwealth, such as no State 
in the Union now possesses, and such as would for ever put 
away the danger of similar loss in the future. 

How to make two blades of grass grow where one grew 
before; and how, in general, to get the most out of this rich 
old earth of ours, is the absorbing question of all ages. In 
the van of all exploring expeditions goes a band of scientists, 
or at least the geologist, to learn of the wealth which the 
earth possesses. And when the settler is ready to seek a 
home in the distant land, he finds that science has furnished 
for him a satisfactory showing of the natural wealth of his 
future home; and by the use of these revelations of scientific 
research, he may select beforehand his locality, and carry 
with him the information concerning it. 

The cost of production of the precious metals, and their 
probable abundance for years, decades, and centuries to 
come, must be determined by the geologist. Upon this know- 
ledge depends the value of gold and silver, as standards of 
value and media of exchange. From this source we learn 
that the amount of gold obtainable is constantly diminishing, 
while that of silver is slowly increasing. The former is much 
more fluctuating than the latter, hence a less desirable stand- 
ard of value; and as each acts as a check upon the other, 
there is wisdom in accepting both as media of exchange. 
From this we see the important part the geologist plays in 
the mooted question as to the demonetizing of silver. — Tlie 
Advance. 



Stimulation of the Nerves of the Head. 

Dr. Brunton, in the Contemporary Revicic, remarks that 
there are two nerves, known as the " fifth pair," which are 
distributed to the skin of the head and to the mucous mem- 
brane of the eyes, nose, and mouth. These nerves are closely 
connected with the heart and vessels, and by stimulating 
their branches the circulation may be greatly influenced, as 
in the case of fainting. It is a curious fact that people of 
all nations are accustomed, when in any difficulty, to stimu- 
late one or another branch of the fifth nerve, and quicken 
their mental processes. Thus, some persons when puzzled, 
scratch their heads ; others rub their foreheads; and others 
stroke or pull their beards, thus stimulating the occipital, 
frontal, or mental branches of these nerves. Many Germans 
when thinking have a habit of striking their fingers against 
their noses, and thus stimulating the nasal cutaneous 
branches, while in other countries some people stimulate the 
branches distributed to the mucous membrane of the nose 
by taking snuff. 

The late Lord Derby, when translating Homer, was accus- 
tomed to eat brandied cherries. One man will eat figs while 
composing a leading article; another will suck chocolate 
cremes; others will smoke cigarettes; and others sip brandy 
and water. By these means they stimulate the lingual and 
buccal branches of the fifth nerve, and thus reflexly excite 
their brains. Alcohol appears to excite the circulation 
through the brain reflexly from the mouth, and to stimulate 



the heart reflexly from the stomach, even before it is absorbed 
into the blood. Shortly after it has been swallowed, how- 
ever, it is absorbed from the stomach, and passes with the 
blood to the heart, to the brain, and to the other parts of the 
nervous system, upon which it then begins to act directly. 
Under its influence the heart beats more quickly, the blood 
circulates more, freely, and thus the functional power of the 
various organs in the body is increased so that the brain may 
think more rapidly, the muscles act more powerfully, and 
the stomach digest more easily. But with this exception, 
the effect of alcohol upon the nervous system may be de- 
scribed as one of progressive paralysis. The higher centers 
suffer first, and the judgment is probably the first quality 
to be impaired, and this becomes the more so as the effect of 
the alcohol progresses, although the other faculties of the 
mind may remain not only undiminished by the direct ac- 
tion of the alcohol on the brain, but greatly increased by the 
general excitement of the circulation. By and by, how- 
ever, the other parts of the nervous system are succes- 
sively weakened, the tongue stammers, the vision becomes 
double, the legs fail, and the person falls insensible. It is 
evident, then, that only the firststages of alcoholic action are 
at all beneficial, the later stages being as clearly injurious. 

« n i. » 

A New Method for Vapor Densities. 

•The r most important element in determining the formula 
of a chemical compound, next to its percentage composition, 
is its vapor density, and often this is the quickest and surest 
method, if not the only one, to establish its atomic weight. 
The number of methods proposed and introduced is legion, 
every prominent chemist — Hofmann, Bunsen, Gay-Lussac, 
and Dumas — has given his name to some apparatus for 
that purpose. The latest and simplest is that of Victor 
Meyer, in Zurich, Switzerland. 

A glass vessel holding 100 c.c. , and resembling a flask with 
long and very narrow neck, on which is set a fine tube bent 
like a gas delivery tube, is used. The widened mouth of the 
flask is closed with a rubber cork which reaches to a certain 
mark on the neck. The delivery tube dips under the surface 
of mercury or water in a pneumatic bath. The vessel being 
placed in another and larger vessel of water, oil, or easily 
fusible metal, can be heated to any desired temperature. 
For a while the air in the flask of course expands and es- 
capes through the mercury or water. When all the air in 
the flask has reached the temperature of the bath no more 
will escape. At this point the opening of the delivery tube 
is closed, the rubber stopper removed, a weighed quantity 
of the substance is thrown in, and the stopper quickly re- 
placed to the mark. Some asbestos on the bottom of the 
flask breaks the fall and prevents its breaking the flask. If 
now the temperature of the flask is higher than the boiling 
point of the substance introduced it will be converted into a 
vapor, and must expel a quantity of air exactly equal in 
volume to the volume of vapor generated. If the volume of 
the vapor generated is not over one quarter or one third that 
of the flask, and it is quickly vaporized, the error through 
diffusion will be very small. The air expelled is collected 
over water in a graduated tube, or in a common eudiometer, 
and differs so little from that of the vapor generated that it 
may be neglected in determining the molecular weight of 
body, as shown by the following figures found by Mr. J. 

Zueblin : 

Theory. Found. 

Chloroform (with steam).413 4-32; 4-51; 444; 436 
Bisulphide of carbon 

(withsteam) 2-63 2 87;291; 292 

Chloroform (in aniline). .4 - 13 4'31 

Water (in aniline) 0-62 069; 0-66; 062 

Aniline(in ethyl benzoate)3-21 327; 3-37 

Phenol " * " 3-25 328; 2-98 

It is characteristic for this process that it is independent 
of the capacity of the vessel and of the temperature at which 
the experiment is made. It is only necessary to know the 
temperature of the room, the weight of the substance, the 
barometer, and the volume of the air expelled into the tube. 
The vapor density of substances which boil at very high 
temperatures can be determined in metal bath at very high 
and unknown temperatures. It maybe used as a lecture ex- 
periment also. — Beriehte. 

« in > 

Iilquefactlon of Oxygen. 
Mr. Raoul Pictet concludes an article on the liquefaction 
of oxygen with the remark that his investigations necessita- 
ted an unusually large number of -experiments for the estab- 
lishing of preliminary data, and these he obtained by aid of 
the Geneva Society for the Construction of Physical Instru- ! 
ments, who furnished him with apparatus worth 50,000 ] 
francs, and thereby enabled him to work out results with 
perfect accuracy. He recommends that similar apparatus 
should be provided in all laboratories as an "essential means 
for the study of the molecular forces. Who knows," he 
asks, "but what crystallization and certain reactions may 
thereby be placed in peculiarly favorable conditions for 

further investigation?" 

^ , t , »■ 

Roach Poison. 

For the benefit of several subscribers, who have written 
for information as to the best means of ridding their houses 
of cockroaches, we may state that equal parts of powdered 
borax, Persian insect powder, and powdered colocynth, well 
mixed together, and thrown about such spots as are infested 
with these troublesome insects, will prove an effectual means 
of getting rid of the scourge. This powder, in all cases where 
its use has been persistent, has by long experience been found 
an infallible remedy. 



Cooked Air, 

A clever writer in the Philadelphia Ledger very happily 
characterizes the air which most city people breathe indoors 
in cold weather as "cooked air." The lower down the 
thermometer goes the higher the burning coal is piled; all 
the chinks and cracks are stopped that would let any fresh 
air in, and its main chance, indeed, is when the front door 
opens for twenty seconds, or when the beds are made in the 
sleeping rooms. In the living rooms of the family there is 
no occasion, many people think, to raise the windows ever, 
except to wash them on periodical cleaning da}'s, or to close 
the shutters. So carpets and furniture and people, lungs 
and skin, are dried and baked in the hot, dry rooms, until 
ingenious persons can bring out electric sparks from their 
finger ends by skating rapidly up and down the room in 
their woolen slippers. 

These breathers of cooked air are often extremely particu- 
lar about wearing their own clothes, and would by no 
means consent to take the cast off garments of a neighbor; 
yet one and all of them are perfectly comfortable to breathe 
over and over again the cast off and soiled air from each 
other's lungs, when it is cooked especially; for in summer 
time they do insist on a change of it, and do get their houses 
ventilated. Janitors of public buildings, in a short sighted 
economy of fuel, will shut up all the apertures by which 
fresh air might get in, lest they should suffer some heat to 
escape thereby, and are rewarded by sleepy audiences, es- 
pecially when the gas burners are at work, also draining the 
cooked air of what little life it has. There are some people 
— many, it is to be hoped — who open an inch or two of their 
bedroom windows every night to insure a modicum of fresh 
air to sleep by. But these do not in the least care to have 
fresh air to be awake in, it seems, for they are content to 
I have their furnace draw all its supplies from the tightly 
sealed cellar, and from the stale atmosphere of the ash boxes 
and vegetable bins in that subterranean apartment. And 
these breathers of cooked, soiled, devitalized, and debilitating 
air, wonder why it is they take cold so easily! The writer 
suggests that when people learn to live in fresh air within 
doors as without, with its proper proportion of moisture 
for the skin and breathing apparatus to keep up their healthy 
tone, it is likely they will have found out one way at least 
of how not to take cold. 

« Hi » 

Oxide of Zinc In Diarrhea. 

The value of oxide of zinc in diarrhea has long been 
known, but is apt to be overlooked. Some recent reports on 
the subject have been made by Dr. Tyson, of this city, and 
Dr. Bonamy, of Nantes. The formula which the latter uses 
is: 

B. Zinci oxidi 54 grains. 

Sodce bicarb 7*£ " 

In four packets, one to be taken every six hours. 

In all the cases which he observed oxide of zinc produced 
rapid cure of diarrhea. In fourteen cases observed by 
Puygautier the cure was even more rapid, since in only one 
case were three doses of the medicine required. The results 
are considered to have been more satisfactory, inasmuch as 
in several cases the malady had endured from one to many 
months, and other methods of treatment had not produced any 
improvement. Thus he concludes that, although by no 
means to be held as exclusive treatment, the employment of 
oxide of zinc deserves to be more generally known as useful 
in diarrhea. — Med. and Surg. Reporter. 

■* « • > » 

Antimony In Galvanic Batteries. 

Nuhn calls attention to the use of metallic antimony for 
galvanic batteries in the place of the carbon or platinum as 
negative element, especially when sulphuric acid is the 
liquid employed. He has used it for five years for medical 
purposes with satisfactory results. It has the advantage of 
cheapness, does not scale off, or break, or crumble ; the piece 
retains at all times its market value, and can be fused over 
again at any time. The chief advantage is that the anti- 
mony begins to act as soon as it is immersed, which is seldom 
the case with carbons. On the other hand the chief disad- 
vantage is that thin plates of cast antimony break easily, but 
this can be avoided by casting it around a core of tough metal, 
like copper, or by alloying it with a few per cent of a tena- 
cious metal. Although it is not as good a negative element 
as carbon, its greater conductivity and other advantages 
make it probable that antimony may frequently prove useful 
as a galvanic element. Antimony melts at 425° C. (797° Fah.); 
in other words, it is a comparatively easily fusible metal, 
a little higher than lead, but, like zinc, will burn if exposed to 
the air while melted. Bismuth can probably be employed 
for the same purpose, standing very close to antimony in the 

electrical series. 

m 1 m 1 » 

Sewing Silk manufacture. 

But few persons who use sewing silk know the various 
and intricate processes the material has to undergo to pro- 
duce the even thread and beautiful colors which they pur- 
chase at our stores for a few cents a spool. A recent visitor 
to a sewing silk factory, at Clinton, Mass., describes on an- 
other page the process of its manufacture. We invite the 
reader's attention to the article. 

■» < t > 1 

At a recent soiree of the Union League Club, in this city, 
during a promenade in the picture gallery, a piece of white 
hot carbon dropped from an electric light upon the costly 
silk train of a lady visitor, and instantly burned through 
the fabric. The coal was quickly extinguished. No dam- 
age except to the dress. 
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TO INVENTORS, 

An experience of more than thirty years, and the pre- 
paration of not less than one hundred thousand applica- 
tions for patents at home and abroad, enable us to un- 
derstand the laws and practice on both continents, and 
to possess unequaled facilities for procuring patents 
everywhere. In addition to our facilities for preparing 
drawings and specifications quickly, the applicant can 
rest assured that his case will be filed in the Patent Of- 
fice without delay. Every application, in which the fees 
have been paid, is sent complete— including the model- 
to the Patent Office the same day the papers are signed 
at our office, or received by mail, so there is no delay in 
filing the case, a complaint we often hear from other 
sources. Another advantage to the inventor iu securing 
his patent through the Scientific American Patent 
Agency, it insures a special notice of the invention in 
the Scientific American, which publication often 
opens negotiations for the sale of the patent or manu- 
facture of the article. A synopsis of the patent laws 
In foreign countries may be found on another page, 
and persons contemplating the securing of patents 
abroad are invited to write to this office for prices, 
which have been reduced in accordance with the times, 
and our perfected facilities for conducting the business. 
Address MUNN & CO., oflBce Scientific American. 



The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Sugar Machinery. Atlantic St.EngineWks.Bklyn.N.Y. 

Valves and Hydrants, warranted to give perfect satis- 
faction. Chapman Valve Manuf . Co., Boston, Mass. 

Assays of Ores, Analyses of Minerals, Waters, Com- 
mercial Articles, etc. Technical formulae and processes. 
Fuller & Stillman, 40 & 42 Broadway, N. Y. 

ForStcamPumpssend to Dean Bros., Indianapolis, Ind. 

For Sale.— One half of a new and valuable Patent. 
Address M. M. Clough, Marlborough, Mass. 

Telephones, $2 a pair. Newest, cheapest, and best. 
Send for circulars. Wm. R. Brooks, Phelps, K. Y. 

Coulter & McKenzie, of the Bridgeport Iron Works, 
want to trade a 2d hand Chain Feed Lathe, 32 x 11 feet, 
with boring table, for a small engine lathe. Address as 
above. 

Little Giant Screw Plates, Adjustable Dies, Taps, etc. 
Wells Bros., Greenfield, Mass. 

The new fragrant Vanity Fair Cigarettes. New com- 
binations of rare Old Perique and. Virginia. 

Telescopes of all sizes manufactured; also, telescopes 
carefully corrected and repaired at short notice. I have 
testimonials from Lewis M. Rutherfurd, 175 2d Ave., N. 
Y., certifying to the perfection of my telescopes. John 
Byrne, 314 E. 21st St., New York. 

To Manufacturers of Firearms.— The right to manu- 
facture a first-class breech-loading, long range rifle for 
target or sporting purposes, may be secured by address- 
ing W. SI. Clarke, 362 Plane St., Newark, N. J. 

Corliss Engines. Watts, Campbell & Co., Newark, N.J. 

Any of our readers in the smaller cities and towns, 
who are seeking employment, or who wish to add to 
their incomes, would do well to correspond with the H. 
\V, Johns Manufacturing Company, No. 87 Maiden Lane, 
New York. Their Asbestos Roofing, Steam Pipe, and 
Boiler Coverings, round and flat Steam Packing, Fire- 
proof Sheathings, Coatings, Cements, etc., are univer- 
sally needed, and find a ready sale at all seasons of the 
year . This company are also the most extensive manu- 
facturers in this country of strictly first-class Liquid 
Paints for dwellings and general structural purposes, 
and they offer liberal Inducements to reliable men as 
local salesmen. 

Manufacturers of Hardware Specialties address G. 
Webster Peck, Manfs.' Agent, 110 Chambers St., N. Y. 

Bunnell's New Nickel Solution ; rapid in action; white 
and perfect deposit on all metals; works on zinc, iron, 
solder, etc., without coppering ; easily managed ; and low 
price. Guaranteed to infringe no patent. Bunnell, 112 
Liberty St., New York. 

Catalogues and Circulars of our latest Scientific Publi- 
cations, mail free. E. & F. N. Spon, 446 iiroome St., N.T. 

Case Hardening Preparation. Box 73,Willimantic, Ct. 

Nickel Plating.— Wenzel's Patent Perforated Carbon 
Box Anode for holding Grain Nickel. 

H. Prentiss & Company, 14 Dey St., N. Y., Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list. 

Needle Pointed Iron, Brass, and Steel Wire for all 
purposes. W. Crabb, Newark, N. J. 

Photo-Engraving taught by an expert. O., 10 College 
Place, New York. 

Neophonography. — Saves four fifths the labor of writ- 
ing; every sound expressed; no stenographic hooks or 
crooks. 50 cts. Harrouu & IJierstadt, GO Reade St., N.Y. 

Belcher & Bagnall. 25 Murray St., N.Y., have the most 
economical Steam Engines, Boilers, Pumps, in market ; 
also improved wood and iron working machinery. 

Hydraulic Elevators for private houses, hotels, and 
public buildings. Burdon Ironworks, Brooklyn, N. Y. 

Bo'.t Forging Machine & Power Hammers a specialty. 
Send for circulars. Forsaith & Co., Manchester, N. H. 

For Sale Cheap. —Second-hand 8 foot Boring and 
Turning Mill, Lathes, Planers, Drills, Bolt Cutters, etc. 
Circulars. D. Frisbie & Co., New Haven, Conn. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc, 

Presses. Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

For Sale. —Brown & Sharp Universal Milling Machine; 
Bement Profiling Machine ; first-class 2d hand Machine 
Tools. E.P.Bullard, 14 Dey St., N. Y. 

Send for circulars of Indestructible Boot and Shoe 
Soles to H. C. Goodrich, 40 Iloyne Ave., Chicago, 111. 

Nickel Plating.— A white deposit guaranteed by using 
ourmaterial. Condit,Hanson & Van Winkle,Newark.N. J. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

1,000 2d hand machines for sale. Send stamp for de- 
scriptive price list. Forsaith & Co., Manchester, N. H. 

Galland & Co.'s improved Hydraulic Elevators. Office 
206 Broadway, N.Y., (Evening Post Building, room 22.) 



Brush Electric Light.— 20 lights from one machine. 
Latest & best light. Telegraph Supply Co., Cleveland, O. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are to be sold out very low by the George 
Place Machinery Agency, 121 Chambers St., New York. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

Manufacturers of Improved Goods who desire to build 
up a lucrative foreign trade, will do well to insert a well 
displayed advertisement in the Scientific American" 
Export Edition. This paper has a very large foreign 
circulation. 

J. C. Hoadley, Consulting Engineer and Mechanical 
and Scientific Expert, Lawrence, Mass. 

Bevins & Co.'s Hydraulic Elevator. Great power, 
simplicity, safety, economy .durability. 94 Liberty St.N.Y. 

For Town and Village use, comb'd Hand Fire Engine 
& Hose Carriage, $350. Forsaith & Co., Manchester, N. H. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E.Lyon & Co., 4T0 Grand St., N. Y. 

Pulverizing Mills forall hard substances and grinding 
purposes. Walker Bros. & Co., 23d & Wood St., Phila.,Pa. 
Vertical & Yacht Engines. N.W.Twiss,NewHaven,Ct. 

Walrus Leather, Walrus Wheels; all kinds of Polish- 
ing Supplies, in quantities to suit. Greene, Tweed & 
Co., New York. 

Dead Pulleys that stop the running of loose pulleys 
and their belts, controlled from any pofnt. Send for 
catalogue. Taper Sleeve Pulley Works, Erie, Pa. 

Partner Wanted.— See advertisement on inside page. 

Best results obtained from Success Turbine Water 
Wheel. References given. S. M. Smith, York, Pa. 

The new " Otto" Silent Gas Engine is simple in con- 
struction, easy of management, and the cheapest motor 
known for intermittent work, Schleicher, Schumm & 
Co., Philadelphia. Pa. 

Wheels and Pinions, heavy and light, remarkably 
strong and durable. Especially suited for sugar mills 
and similar work. Pittsburgh Steel Casting Company, 
Pittsburgh, Pa. 

Self-feeding upright Drilling Machine of superior 
construction. Drills holes from % to % in. diameter. 
Pratt & Whitney Co., Manufs., Hartford, Conn. 

The Lambertville Iron Works, Lambertville, N. J., 
build superior Engines and Boilers at bottom prices. 

Blake's Belt Studs; strongest, cheapest, and best fast- 
ening for Leather or Rubber Belts. Greene, Tweed & 
Co., New York. 

The best Friction Clutch Pulley and Friction Hoist- 
ing Machinery in the wor^d, to bo seen with power ap- 
plied, 95 and 97 Liberty St., New York. D. Frisbie & Co., 
New Haven, Conn. 

Inventors 1 Models. John Ruthven, Cincinnati, O. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 

Warranted best and cheapest Planers, Jointers, Uni- 
versal Woodworkers, Band and Scroll Saws, etc.. manu- 
factured by Bentel, Margedant & Co., Hamilton, Ohio. 

The Scientific American Export Edition is pub- 
lished monthly, about the 15th of each month. Every 
number comprises most of the plates of the four preced- 
ing weekly numbers of the Scientific American, with 
other appropriate contents, business announcements, 
etc. It forms a large and splendid periodical of nearly 
one hundred quarto pages, each number illustrated with 
about one hundred engravings. It is a complete record 
of American progress in the arts. 




fl) J. J. B. asks how water colors are 
mixed and formed into cakes, and what kind of paint is 
used. A. Mix almost any of the finely ground pigments 
with a thin mucilage of gum arabic, or dextrine. 

(2) W. H. A. asks: 1. How to cast metals, 

such as zinc, copper, German silver, antimony, and 
britannia, in plaster of Paris moulds. I want tp make 
very fine work, taken from nature, leaves and flowers, 
which cannot be cast in sand. A. See Scientific 
American Supplement No. 17, for full directions for 
casting soft metals in plaster moulds. 2. How to make 
a small furnace, to melt about from 10 to 20 lbs. of 
metal. A. Any of the fusible metals or alloys maybe 
melted in an iron ladle over a common fire. Copper, 
brass, German silver, and the metals which fuse only at 
high temperatures, may be melted in a crucible in a 
draught furnace, which is simply a modification of a 
common coal stove. 

(3) G. II. writes: I have a plano-convex 

lens two and three quarter inches in diameter and three 
quarters of an inch thick in the thickest part. Could I 
use it in a camera obscura? A. The focus of your 
lens is too short for a camera obscura. 

(4) H. W., Jr., asks how to temper steel 
to the hardest possible degree. A. Heat it to a cherry 
red and plunge in mercury. As the vapor of mercury 
is deleterious it should be used with great care. 

(5) F. S. C. asks: What boiler should I 
use for a steam buggy to go on a common country road? 
Give size and weight of boiler and engine, weight of 
water and fuel. [Perhaps some of our readers who 
have experimented with such wagons will be kind 
enough to furnish some account of their attempts.] 

(6) C. F. F. asks: What would be the 
suitable size pipes for vacuum pan. which is fed by a 
one and one quarter inch live steam pipe, always open 
full? Also, should a check be used between the boiler 
and the pan, same as pump? A. It is generally best to 
use a check valve, and there is nothing gained by mak- 
ing the drain pipe larger than the supply. It should 
lead from the vacuum pan on an incline, and should be 
arranged with a vertical fall to the boiler, if possible. 
Unless the lowest point of the vacuum pan is above the 
water level of the boiler, a trap or its equivalent will be 
required. 



(7) J. L. K. asks : 1. For recipe for cemen t 
for fastening brass collars to kerosene lamps (not plaster 
of Paris). A. The following is recommended by Puscher: 
Caustic soda, 1 part; rosin, 3 parts; water, 5 parts; boil 
until complete saponification is effected and mix the 
product intimately with one half its weight of zinc 
oxide, white lead, chalk, or plaster of Paris. The latter 
is preferred, as it hardens more quickly. 2. I have some 
paint brushes which are quite hard (paint dried on 
them) and useless. Can you tell me how to remove paint 
without injuring brushes? A. Long soaking in benzole 
or carbonic sulphide will in some cases suffice. 

(8) C. F. S. writes: 1. I have an open fire 
place or grate for heating rooms on first story, with air- 
tight ash pits underneath in the cellar. There is an 
opening through which the ashes fall into the ash pit. 
How can I prevent the fine ashes from flying or blowing 
back when we let the ashes from under the grate down 
through the ash pit? A. You might make a box or trap 
having a door at the top and bottom. Into this, with the 
lower door closed, dump the ashes, then close the upper 
door and open the lower one. 2. Also, what will take to- 
baccoandotherstainsoutofmarble? A. Moistencaustic 
lime with washing soda, and cover the marble with this 
for a few hours; then rinse and scour with strong soap- 
suds and a stiff brush, rinse again and rub dry with a 
cloth. 

(9) H. H. M. asks: 1. With what number 
of wire shall I wind the core for the gas pipe magnet 
described in your paper some time ago, core to be of 1 
inch pipe, 3 inches long? A. The size of wire depends 
upon the use to which the magnet is applied. 2. How 
much wire shall I use to make a good magnet? A. About 
5 or 6 layers. 3. Will such a magnet, with three or 
four gravity cells, be sufficiently strong to make good 
telephone magnets? A. This form of magnet is not 
adapted to telephones. See Scientific American Sup- 
plement No. 142, for directions for making telephones. 
4. How should the coils be arranged; should each coil 
be independent, and all joined to a common conductor, 
or should there be one continuous circuit through them 
all? A. The telephones should all be in one circuit. 

(10) W. S. A. asks what makes solid iron 
float in melted iron. Is it on the same principle as the 
floating of ice? A. Yes. 

(11) H. P. W. writes: I have a riveted 
boiler iron tube two hundred and forty feet long and 
twenty-eight feetdiameter to lead the water to a turbine 
wheel. Can I protect it against rusting by painting, 
and with what kind of paint? A. Apply one or two 
good coats of asphaltum varnish, allowing each coating 
to dry or harden thoroughly. If the water moves with 
great velocity, paint or varnish will not last very long 
on the interior. 

(12) B. F. S. aeks: 1. Can you tell me how 

asphaltum is prepared or where it is obtained? A. As- 
phaltum, also known as bitumen, is a black, glossy, 
brittle resin, probably formed by the gradual oxidation 
of petroleum. It occurs very abundantly on the island 
of Trinidad, on the northern coast of South America, 
at the mouth of the Orinoco, on the waters of the Dead 
Sea (anciently Locus Asphaltites), and in several other 
localities. It is somewhat soluble in alcohol, and readily 
so in naphtha, benzole, and turpentine. It is used in 
varnish making (iron varnish), in engraving copper and 
steel as an etching ground, and as an oil paint. Asphalt 
mixed with gravel, sand, lime, limestone, etc., is largely 
used for paving purposes, being durable and somewhat 
elastic. 2. What are its uses, and can it be used with 
success in cold climates on account of frost? A. As far 
as we know it has been used for this and other simi- 
lar purposes in cold climates with good results. 

(13) A. P. asks: To increase the speed of 

our mill, which would be the most advantageous, to in- 
crease the size of pulley on shaft or decrease the size 
of pulley on mill spindle? A. The former. 

(14) G. M. asks: 1. Is it necessary for the 
helix to exactly fit the bar of steel to be magnetized? 
A. No, but a good fit gives the best results. 2. How 
much and what size wire must I use for making mag- 
nets? A. This depends entirely on the size of the mag- 
net and the power of the battery. See Scientific 
American Supplement No. 142, directions for making 
telephone magnets. 3. Can it be made any stronger by 
leaving it in longer, than pushing it once nearly through 
and then back to its place and then breaking the cur- 
rent? A. No. 

(15) C. R. H. asks: Is it possible for a num- 
ber o f persons t o move a table b y electricity b y placing 
their hands upon it, without pressing upon it? A. No. 

(16) "Imperial" asks in what country lo- 
comotives were invented, and when. A. In France, 
1769, by Cugnot. 

(17) N. H. B. asks for recipe for bronze 
blacking for leather. A. Make a concentrated solution 
of KRB methyl violet in a boiling solution of 4 parts 
shellac in 1 part of borax, and about 15 or 20 parts of 
soft water. 

(18) J. B. asks: 1. What chemicals are 

used in Babcock fire extinguishers? A. The tank is half 
filled with a strong solution of carbonate or bicarbonate 
of soda, over which is suspended a leaden cup contain- 
ing commercial sulphuric acid. 2. Can I use the chemi- 
cal for fire extinguisher without using their apparatus? 
A. Yes. 3. Is there any other chemical which will act 
and answer for the same purposes? A. Carbonates of 
lime, potassa, iron, etc., with any of the stronger acids, 
will answer nearly as well, if economy isnotconsidered. 
The acids must of course be kept in vessels not cor- 
roded by them. 

(19) G. J. asks: What is ahorse power? 
From whence did it originate? What is the horse 
power of the United States? A. A horse power is the 
equivalent of 33,000 foot lbs. of work per minute. The 
expression was first used by James Watt, we believe. 
According to the census of the United States, taken in 
1870, the steam power employed in manufactures was 
1,215.711 horse power, and the water power, 1,130,431 
horse power. 

(20) O. A. S. asks: 1. In making an elec- 
tro-magnet for a magneto-electric machine, is it better 



to use coarse wire (No. 24) or fine wire (No. 32), and 
which gives the better result? A. The magnets are 
generally wound with coarse wire, from No. 4 to No. 16, 
according to the style of the machine. Thearmature is 
wound with fine wire for intensity ar.d coarse wire for 
quantity. 2. Are " Notes and Queries " in the Scien- 
tific American Export Edition? A. Yes. 

(21) C. H. A. asks. 1. Can charcoal be used 

for the carbon in the battery described in No. 149, Sup- 
plement, in " How to Make an Electric Light"? A. 
No. 2. How is the wire fastened to the zinc plate? 
Will merely putting the wire through a hole in the zinc 
and twisting it answer? A. Yes. 3. Does the amalgam 
serve any purpose other than to keep the zinc from 
being destroyed rapidly? A. It improves the efficiency 
of the battery and keeps the zincs clean. 4. How can I 
make an iron mould for making carbon according to the 
directions given in the above mentioned article? A, 
Make a pattern and have it cast. 5. Howis oxygen made 
from chlorate of potassa and binoxide of manganese? 
A. Potassium chlorate, 4 parts; pure manganese bin- 
oxide, 1 part; heat the mixture in a retort of porcelain, 
earthenware, glass, or iron, until no more gas is given 
off. 6. What is the peculiar odor which arises when 
hydrogen is being made with zinc clippings and sul- 
phuric acid? A. It is due to impurities in the zinc, and 
may be removed by passing the gas through strong so- 
lutions of potash and silver nitrate. 7. Is there any 
truth in the statement that cotton is more quickly 
bleached when under peach or apple trees in bloom, 
than when placed anywhere else on the grass in the sun, 
the goods of course treated alike iu other respects? A. 
No. 

(22) C. F. S. a3ks if the true ratio of the 
circumference of a circle to its diameter has ever been 
found. A. If you mean the numerical value of this 
ratio, wc answer, no; although the difference between 
the number used and the true number is so small as to 
be of no practical importance. 

(23) J. R. G. writes: I see in Scientific 
American, January 4, the article " A Fast Little Side 
Wheeler" byC. A. Thompson, Owego, N. Y. He used 
vertical boiler and a small boat for private use. Please 
tell me whether his boat was commissioned by United 
States officers. I did not know that such a boiler would 
be allowed. I wanted to use such a boat, but the 
United States officers said it must be commissioned and 
I must use licensed pilot, captain, and engineer. A. All 
boats using steam power arc subject to the United 

j States inspection laws. In some sections of the country, 
we have heard that vertical boilers are not allowed, but 
we would be glad to receive more detailed information 
from inspectors or others who are familiar with the 
special regulations in such localities, and the reasons for 
the same. 

(24) II. H. H. asks: 1. How does the in- 
jectorwork? Pleasegiveafull explanation. A. Bourne, 
in his "Treatise on the Steam Engine," gives a concise 
explanation which is quite satisfactory: "As the power 
resident in a jet of steam is expended in giving mo- 
mentum to its particles, it is clear that any instrument 
which recovered this power from those particles, and 
expended it without waste, would produce the same 
effects which are producible by the expenditure of the 
same quantity of steam in an ordinary engine. This is 
what is done, with more or less efficacy, by Giffard's in- 
jector, an essential condition to the action of which is, 
that the water supplied to it shall not be so hot as to 
refuse to condense the steam. As the steam itself dis- 
appears, the power previously existing in it is expended 
in the propulsion of the water, and the amount of that 
power is sufficient to force the water into the toiler in 
opposition to the pressure of the steam." 2. Also, what 
is the size of the Great Eastern, and what size engine is 
used to run her? Give dimensions of cylinder. A. The 
Great Eastern is 680 feet long, 82^ feet broad, and 58 
feet depth of hold. She has four screw engines, 84 inches 
diameter of cylinder, 4 feet stroke, and four paddle en- 

I gines, cylinders 74 inches in diameter, 14 feet stroke. 
3. Also what is the size of the largest steamboat run 
on the Ohio river? A. We must ask some of our Ohio 
readers to answer this question. 

(25) S. A. writes: I have a high pressure 
engine, 30 inches cylinder, 60 inches stroke. I think of 
putting in a condenser. Which will give the best result, 
a jet condenser or a surface condenser? I have a large 
pond of water of 5 feet fall that I can run through the 
surface condenser, which I think will save the expense 
of a pump. All the pump I would require would be a 
small one about 3x6 inches to draw the water from the 
condenser and force into the boiler. A. From your de- 
scription we think your plan for the application of a 
surface condenser is good. 

(26) Ph. D. says: In amalgamating zincs I 

have used a solution of 8 ounces of mercury in a mix- 
ture of 1 lb. of nitric and 5 lbs. of hydrochloric acid. 
It was only necessary to dip the zinc for a moment in 
the milky liquid thus prepared to obtain a good coating 
of mercury. Lately, using the same proportions and 
acids of the same quality (so the druggist tells me), I 
have met with poor success— the solution looks less 
milky and it is necessary to rub the metal hard with the 
brush to get any coating at all. The zincs are well 
cleaned before putting them in the mercury solution. Is 
it possible the temperature has an effect? A. The acids 
laterally used were probably stronger or warmer than 
formerly, in which case a larger proportion of mercuric 
salt formed. The milkiness is due to basic nitrates 
and calomel. Dilute the nitric acid a little and allow 
the solution to take place in the cold. 

(27) T. S. asks how phosphorescent sul- 
phide of calcium, called Canton's phosphorus, is pre- 
pared. A. 3 parts of clean oyster shells or mother -of- 
pearl are reduced to impalpable powder, mixed inti- 
mately with 1 part of flowers of sulphur, and the mixture 
strongly heated in a crucible for an hour. Grotthusz 
directs that the powdered oyster shells be placed in al- 
ternate layers with the sulphur and heated for some 
time at a moderate temperature. 

(28) T. D. F. asks how to make seidlitz 
powders. A. Tartrate of soda, 2 drachms; bicarbonate 
of soda, 2 scruples; mix and wrap in blue paper. Tar- 
taric acid, 35 grains; powder, and put in white paper, 
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COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American acknowledges 
with much pleasure the receipt of original papers and 
contributions on the following subjects : 

On Square Measure. By M. C. 

On the Metric System. By W. F. Q. 

On a Camera Lucida. By S. B. 

[OFFICIAL. 

INDEX OF INVENTIONS 

I'OR WHICH 

Letters Patent of the United States were 
Granted in the Week Ending 

January 7, 1879, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 3T Park Row, New Y/ork city. 



Amalgamator, J. Michel 

Animal trap, C. Henry 

Axle box, car, L. H. Montross 

Bag fastener, T. deary 

Bag fastener, J. H. Wllhelm 

Ballot box, registering. J. S. Savage (r) 

Barrel, Gardner & Butterfleld 

Bed bottom and fire escape, Swinden & Buxton 

Bed bottom, spring, J. C. Schmidt 

Bed covering, D. K. Cartter 

Bedstead, invalid, J. D. Sinclair 

Billiard and dining table, M. Bensinger 

Billiard table, parlor, C. G. Akam 

Bolt cutter, C. Schmidt 

boot and shoe, H. White (r) 

Boot and shoe heel, E . R . Pease 

Boot and shoe laster, C. W. Glidden 211,147 

Bottle, incased, E. A. Heath 

Bottle rack, A. Werner 

Bracket, J . Trickel 

Buckly, J. F.Molloy.^ '.'. 

Burglar alarm, pneumatic safe, J. T. Smith 

Buttons moulder, H. R. French 

Calendar, G. Bergen 

Car coupling, 0. M. Carnahan 

Car coupling, J. T. O'Harra 

Car heater, street, E. M. Bement 

Car, railway, L. Prince 

Car, railway, J . M . Weymouth 

Car wheel manufacture, J. W. & W. Noble 

Carbureter. F. W.Ofeldt 

Carbureter, air, N. Tackeberry 

Card setter, Russell & Bemis 

Carders, wool condensor for, Cheetham & Hall. . 

Carriage curtain fastener, G. F. Wilson 

Carriage running gear, L. Dathis 

Cartridge shell filler, varnish, A. C. llobbs 

Carving machine, J. Pollock 

Caster treadle, sewing machine, F. M. Weaver.. 
Casting heads to curd knives, H. K. Faulkner... 

Chair, DP Newell 

Chair frame manufacture, G. Hunzlnger 

Chair legs, forming square, H. Buchter 

Chair rocker shield, J. T . Haskins 

Change counter, E J. Bruce 

Check rower, M. J. Barron 

Check rower, J. P . Moos 

Chimney top, G. W . & L Demond 

Churn dasher. A. W. McClure 

Cigar box, Schwarz & Spohr 

Cock, cylinder, Schlacks & Hayes 

Coffee pot, J . Hartman, Jr 

Collar protector, horse, M. R. Dowlln 

Colors from naphthylamine, A. F. Poirrier et al. 

Colter for grain droppers, G. W. Cloyd 

Cooker, steam, Whitney & Hall .- 

Cork cutter, A. Robert 

Cotton, glycero-ferrated, C. G. Am Ende 

Cruet stopple, spray, C. P. Crossman 

Crushing roll, Peters & Gardiner 

Cultivator, W. A. Knowlton 

Dish washer, A. F. Whitney 

Door spring, A . A . Schroeder 

Dredging apparatus, A. E. Hall 

Dress train supporter, G. Schwab 

Electric light carbon, sawyer & Man 

Elevator safety attachment, G. A. Gray, Jr 

Embroidery show card, J. W. Mason 

Envelope, letter or note sheet, L. H. Rogers 

Eyeglass frame, A. S. Weaver 

Feed water heater, R. B. Lincoln, Jr 

Fence wire, galvanizing, J. Mcvoy 

Fence wire tightener, J. H. Erb 

Fertilizer, J. Ingmanson 

Fibers, animal, G. SI., 2d, & A. L. Rice 

Fire back, W. II. H Spaulding 

Fire extinguisher, car stove. Read & Kahler 

Fire klndler, C. C. Burnett 

Fireman's shield, s. Mccarty 

Folding chair, I. N. Dann 

Folding chair, E. Tucker 

Furnaces, feeding air to, A. T. Bennett 

Galvanic battery, L. Bastet 

Game counter, W. Durand 

Garment clasp, L. Lobenstein 

Gas burner lighting device, J. L. Miller et al 

Gas regulator, A. C. Blount 

Governor, engine, W. J. Kenderdine 

Grain binder, J. F. Gordon 

Grappling iron, Webb & Beveridge 

Grindingmill, A. II. Wagner 

Grindstone frame, J. E. Hoppen 

Harrow, J H . Simpson 

Harvester dropper. C. Wheeler, Jr 

Harvester grinder, J. S. Elliott 

Hat sweat leather, A. B. Waring 

Hay rake and loader, F . Shedd 

Hay rake, horse. A . W . Stevenson 

Headlight, locomotive, C. Byrne (r) 

Horsepower, J. M. Toland 

Horseshoe and pad , J. E. Woodruff 

Hub, sleigh, G. W. Bennett 

Injector, L. Schutte 

Insects on vines, destroying, J. E. Wells 

Ironing machine, R. H. & J. w. Gardner 

Jars, device for sealing, E. Fetard 

Knee protector, T. Masac 

Label holder for locks, M. Mohr 

Lamp, R. H Chase ... 

Lamp burner, J. G Hallas 

Lamp burner, T. Ro watt, Jr. 

Lamp burner, J . A. Talpey 

Lamp burner safety valve, R. Wetherill 

Lamp wick adjuster, G. H . Hyde 



. 211,248 
. 211.094 
. 211.251 
. 211,224 
. 211,123 
8,535 
. 211.146 
. 211,275 
. 211,264 
. 211,221 
. 211,114 
. 211,083 
. 211,205 
. 2U.2S5 



211,178 
, 211,148 
. 211,092 
. 211,200 
. 211,278 
. 211,249 
. 211,272 
. 211,090 
211,128 
. 211,133 
. 211,177 
' 211,214 
211,181 
. 211,201 
211,105 
211,176 
211,194 
211,186 
211,086 
211,287 
211,135 
211,157 
211.107 
211,283 
211,140 
211,175 
211.159 
211,084 
211,156 
211,131 
211,211 
211,252 
211,136 
211,246 
211.189 
211,263 
211,236 
211,229 
211,180 
211,225 
211,202 
211,184 
211,206 
211,227 
211,179 
211,098 
211,203 
211,266 
211,153 
211,188 
211,262 
211,152 
211,172 
211,110 
211,119 
211,160 
211,247 
211,139 
211,238 
211,109 
211,192 
211,261 
211,085 
211.101 
211,290 
211,196 
211,082 
211,213 
211,137 
211,167 
211,102 
211,216 
211,240 
211,150 
211,120 
211,281 
218.096 
211,191 
211,286 
211,138 
211,282 
211,269 
211,273 
8,537 
211,117 
211, 2 j9 
211.127 
211,267 
211.199 
211.145 
211,141 
211,171 
211,250 
211,223 
211,154 
211,185 
211,195 
211,284 
211,160 



Leather splitter, J. A. Bafford 

Lewis, T. Norris, Jr 

Lifting Jack, door, S. B. Forbes 

Loom, Andrus & Chamberlln 

Loom shuttle, M. Leary 

Loom shuttle box motion, J. Barker 

Lubricator, A. S. Fleutelot 

Mail bag, J. G. Thompson '. 

Mallet, G. B.Goddard 

Middlings separator, L. Klemm 

Milker, cow, S. G. Major 

Millstones, straightening faces of, \V. Lehmann. 

Mining machine, F. M. Lechner 

Miter bevels, device for obtaining, W. Harbaugh 

Mower, W. J. Klaunig 

Mower, J. D. W liber 

Mucilage holder. D. L. Mulford 

Nut lock, S.J. Mitchell 

Oatmeal machine, G. W. Severance 

Oilcan cabinet, J. H. Clough 

Oil tank, w. & G. Koch 

Organ action, C. E. Lyon 

Packing box, C. Henry 

Pa4 loop hook, M. V. Longsworth 

Padlock, permutation, B. F. Kelly 

Pail, milk, J. D. Lathrop(r) 8.532, 

Paper bag machine, F. E. Porter 

Paper, making fiber faced, A. W. Anderson 

Paper stock, w. N. Cornell 

Photographic backgrounds, forming, W.F.Ashe.. 

Photographic pictures, Evans & ldeson 

Piano damper attachment, G. Steck 

Pipe joint, sheet metal, II . Klein 

Planter, corn, T. Pepson 

Planter, cotton seed. H. A. Walker 

Planter seed, A. Record, 

Planter, seed, Sims & Irvln ./. 

Printing press locking up device, W. Ritchie 

Pump, double acting lift and force, W. Loudon. . 

Pump, oil, W. H. Downing 

Pump valve, G. S. Bartlett 

Pumping system, hydraulic, etc., W. P. Ba.clay.. 

Railway elevated, J. Miller 

Railway frog, adjustable, B. R. Starratt 

Roads, wagon track for.C. H. Matthiessen 

Ropes on shafts, etc., winding of, H. C. Harrison. 

Sash fastener and burglar alarm, J. Wilson 

sash holder, O. B. Wilson 

Saw, W. p. Miller (r) 

Sawing machine, scroll, W. M. & E. N. Botsford.. 

Saw, planing, J. A. Robbins 

Saw tooth, insertible, N. Johnson 

Seal lock, J. E. White 

Seed dropper, E. Norton 

Seeders', variable force feed for, J. J. Clayton.... 

Sewing machine attachment, R. Vollschwitz 

Sewing machine needle, G. W. Lascell 

Sewing machines, hand power for, J. H. Wiley . . . 

Shoe, C. F. Hill (r) 

Shoe, F. Kilsheimer 

Skate roller, G. Rush, Jr 

Spark arrester, L. H. Schwebel 

Speed indicator, rotary, A. A . Sainte 

Spindle bearing, Buttrick & Flanders 

Spinning machines, stop motion for, H. A. Chapin 

Spoon, M. Friedly 

Stair curves, scribing, J. A. Caldwell 

Steam boiler attachment, G Kratz 

Steam generator, G. Reinlelny Sequeraet al 

Steam generator, G. B. N. Tower 

Steam motor, T. B. Fogarty 

Steamer, farm, J. Allingham 

Stone, compound for artificial, J. s. Randolph.... 

Stove, heating, J. Orr (r) 

Stove, oil, T. G. Goodf ellow 

Stove, open fire place, A T . Bennett 

Straw cutter, J. P. Butler 

Street sweeper. A. C.Gould 

Telephone, mechanical, H. D. & I. D. Jewett 

Tiling, mould for producing inlaid, J. H. Thorp . . 

Tires, forging car wheel, G.Hornby 

Tobacco, curing leaf . J. W. Barnett 

Tool, combined, M. M. Smith 

Toy box, C. Henry 

Traveling bag frame, G. Havell (r) 8,529, 

Truck, barrel, E. D. Andrews 

Truck for street railways, D. K. Cartter 

Turnstile register, Keilly & Speller 

Urinal shield. F.Adee 

Vapor generating burner, F. II. Shepherd 

Vaporizer. P. Giflard 

Velocipede, R. Steel 

Ventilating soil pipes of houses, E. N. Dickerson 

Wall paper, device for exhibiting, w . Hurd 

Washing machine, E. O. Bennett 

Washing machine, Ward & Rogers 

Watch cases, attachment to, J. Fortenbach 

Watch key, case opener, etc., G. P. Reed 

Watch, selfwinding. A. VanLoehr 

Water closet. J. Crawford 

Water closet cistern, w. Ross 

Weatherstrip, H. B. Davis 

Weatherstrip, c. M. Packer 

Weft fork, B. C Bralnard 

Wick trimmer, D. L. Andrews 

Wooden boxes, making, G. W.Bradley 



. 211,187 
. 211,253 

. 211,282 

. 211,208 

. 211,243 

. 211,126 

. 211,142 

. 211,276 

. 211,149 

. 211,165 

. 211,170 

. 211,244 

. 211,100 

. 211,235 

. 211,163 

. 211,122 

. 211.104 

. 211,103 

. 211,112 

. 211,088 

. 211,241 

. 211,169 

. 211,093 

. 311,245 

. 211,239 

8,533 

211,256 

211,207 

211,134 

211,124 

211,231 

211,115 

211,164 

211,255 

211,197 

211,182 

211,270 

211,258 

211,168 

211,230 

211,212 

211,125 

211,174 

211,193 

211,173 

211,155 

211,288 

211,204 

8,534 

211,129 

211,259 

211,097 

211,121 

211,106 

211,087 

211,279 

211,242 

211,265 

8,531 

211,162 

211,111 

211,208 

211,274 

ILIJ>8 

211.222 

211,233 

211,132 

211 099 

211,190 

211,118 

211,143 

211,079 

211,108 

8,538 

211,091 

211,081 

211,219 

211,151 

211,161 

211,277 

211,158 

211,210 

211,271 

211.095 

8,530 

211,080 

211,220 

211,257 

211,078 

211.113 

211,231 

211,116 

211,089 

211,237 

211,215 

211,198 

211,141 

211,183 

211,280 

211,226 

211,260 

211,228 

211,254 

211,217 

211,209 

211,130 



Value of Patent s and How t o Obtain Them. 

PRACTICAL HINTS TO INVENTORS. 



PATENTS, CAVEATS, ORNAMENTAL DESIGNS, 

TRADE MARKS, LABELS, COPYRIGHTS. 



TRADE MARKS. 

Bicycles, The Pope Manufacturing Company 6,942 

Bits, gimlets, etc., H. H.Mayhew &Co 6,933 

Burton ale, Bass & Co 6,919 

Butter. G. W. Simpson 6,941 

Chewing and smoking tobacco, etc., Marburg Bros. 6,931 

Cigars, L. Gutman 6,925 

Cigars and cheroots, King & Whitman 6,929 

Clothes wringer, Clothes Wringing Machine Co 6,923 

Fluid glue, Keller & Hainbach 6,928 

Gentlemen's shirts and drawers, M. Juhn 6,927 

Grain bags, C. F. & G. E. Cutler 6,922 

Jacquard Brussels carpets, etc, Bigelow Carpet Co. 6,921 

Lager beer, I. Leisy & Co., 6,936 

Medicinal preparation, S. Gerry & Co 6,924 

Mineral spring water. Sea Island Company 6,940 

Pale ale, Bass & Co 6,918 

Pens, Macniven& Cameron . 6,930 

Pills, Foster, Mllburn & Co 6,935 

Shoe buttons, Howard, Sanger & Co 6,926 

Soap, C. F. Southwick _ 6,938 

Soap, F. H. Siddall '. 6,939 

Stout or porter, Bass & Co 6,920 

Whisky, E. Dexter 6,933, 6,934 

Woolen cloth, etc., J. J. Scholfleld 6,937 



DESIGNS. 

Fontofprtntingtypes.J.Herriet 10,978 

Font of printing types, W.W.Jackson 10,977 

Knitted fabric, C. Jackson 10,978, 10,979 

Knitted fabric, H. A. Truitt 10,980 

Rug pattern, A. Gibbs HM>75 




^ATENTS THE WEALTH OF NATIONS. 

i Messrs. Mann & Co. For more than thirty years in connection with the publication 
of the Scientific American, they have conducted the business of procuring Patents in this 
country and Europe. As in the past, they now have unequalled facilities for the preparation 
of Patent Drawings, Specifications, and the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. Munn & Co. also attend to the 
preparation of Caveats, Trade Mark Registrations, Copyrights for Books, Labels, Reissues, 
Assignments, and Reports on Infringements of Patents. All business intrusted to them 
is done with special care and promptness, on very reasonable terms. 
The first inquiry that naturally occurs to every discoverer of a new idea or improvement is, "Can 
I obtain a Patent, and whom shall I consult ?" The quickest and best way to obtain a satisfactory 
answer without expense, is to write to Munn & Co., describing the invention, with a small sketch, or send 
a model by express pre-paid. All they need is to get the idea. They will immediately answer and inform 
you whether or not your improvement is probably patentable; and if so, give you the necessary in- 
structions for further procedure. For this advise they make no charge. 

A patent la granted for 17 years, during which time the patentee enjoys the full and exclusive 
right to make, use, and sell the invention, and grant rights, licenses, or privileges. There are no 
taxes to pay on a patent after it is granted in the United States. The owner is not obliged to work 
the patent within a specified period. The patent remains good and valid, whether it is worked 
or n jt. 

Preliminary Examination. — Another way to learn more definitely if an invention is patent- 
able, is to have an examination made of the drawings and models in the Patent Office. 

In order to have such search, make out a written description of the invention, in your own 
words, and a pencil, or pen and ink, sketch. Send these, with the fee of $5, by mail, addressed to 
Munn & Co., 87 Park Row, and in due time you will receive a written report in regard to the patent- 
ability of your improvement. This special search is made with care, at Washington. 

Caveats.— Persons desiring to file a caveat can have the papers prepared in the shortest time, 
by sending a sketch and description of the invention. The Government fee for a caveat is $10. A 
pamphlet of advice regarding applications for patents and caveats is furnished gratis, on application 
by mail. 

To Blake an Application for a Patent The applicant for a patent must furnish a model 

of his invention if susceptible of one, or, if the invention be a chemical production, he must fur- 
nish samples of the ingredients of which his composition consists. These should be securely 
packed, the inventor's name marked on them, and sent by express, prepaid. Small models, from a 
distance, can often be sent cheaper by mail. 

Reissues. — A reissue is granted to the original patentee, bis heirs, or the assignees of the entire 
interest, when, by reason of an insufficient or defective specification, the original patent is invalid, 
provided the error has arisen from inadvertence, accident, or mistake, without any fraudulent or 
deceptive intention. Address Munn & Co., 37 Park Row, New York, for full particulars. 

Design Patents. — Foreign designers and manufacturers, who send goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from fab icating or selling the 
same goods in this market. 

A patent for a design may be granted to any person, whether citizen or alien, for any new aid 
original dosign for a manufacture, bust, statue, alto relievo, or bas relief : any new and original de- 
sign for the printing of woolen, silk, cotton, or other fabrics ; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise placed on or worked into 
any article of manufacture.. 

Design patents are equally as important to citizens as to foreigners. For full particu ars send 
for pamphlet to Munn & Co., 87 Park Row, New York. 

Trademarks — Any person or firm domiciled in the United States, or any firm or corporation 
residing in any foreign country where similar privileges are extented to citizens of the United States, 
may register their trade marks and obtain protection. Security for trade marks cau be secured by cit zens 
of the United States in the following countries, at the prices annexed, whichincludesboth the Govern- 
ment and agency foes : Canada, $40; Great Britain, $50; Belgium, $75; France, $75; Germany, $75; 
Austria, $75. Tnis is very important to manufacturers in this country, and equally so to foreigners. 
Forfullparticulars address Munn & Co., 37 Park Row, New York. 

Foreign Patents an* Synopsis of Cost — The population of Great Britain is 31,000,000 ;of 
France, 37,000,000 ; Belgium, 5,000,000 ; Austria, 36,000,000 ; Prussia, 40,000,000 ; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. Mechanical improvements ol 
all kinds are always in demand in Europe. There will never be a better time than the present to 
take patents abroad. We have reliable business connections with the principal capitals of Europe. 
Address Munn & Co., 37 Park Row, New York. Circulars, with full information on foreign patents, 
furnished free. 

Canada.— The expense to apply for a Canadian Patent is fifty dollars ($50), which includes 
Government tax, agency, and all charges for five years, after which two additional terms of fivo years 
each may be obtained on payment of fifty dollars each — in all, fifteen years. The patent covers Nova 
Scotia, Prince Edward's Island and both the Canadas. 

Caveats may be filed in Canada for $25, which includes all expenses. 
For further particulars address Munn & Co., 37 Park Row, wew York. 

Great Ui-itain. — The British Patent extends over England, Wales, Scotland, Ireland and the 
Channel Islands, but not the Colonies ; the latter make their own patent laws. 

The expense to apply for an English patent is seventy-five dollars (S75), which includes Govern- 
ment taxes, agency, and all charges for the provisional patent. No sworn papers are required ; no 
models. The patent issues to the first applicant, whether he be the inventor, or merely the intro- 
ducer. For additional particulars as to cost for completing the English patent and future taxes, ad- 
dress Munn & Co., 37 Park Row, New York. 

France. — The cost to apply for a Freneh patent is $100, which covers all expenses lor agency 
and Government taxes for the first year. No official examination is made ; no model. The longest 
term of the patent is fifteen years, subject to a small annual tax. Address Munn & Co., 37 Park Row, 
New York. 

Belgium This kingdom, with its popu ation of five millions, is, industrially, one of the most 

active and progressive nations in Europe. 

Belgium is the manufacturing centre for a large portion of the Continent, and Belgian patents 
rank among the most desirable of those that are taken out by American citizens. 

The expense to apply for a Belgian patent is $100. Inventions that have already been patented 
in the United States may be patented in Belgium. The law and proceedings are substantially the 
same as in France. For full particulars Bend for pamphlet. Address Munn & Co., 37 Park Row, 
New York 

German Empire. — The new Patent law, covering Prussia and all the German States, was put 
in operation July 1st, 1877. It was formerly necessary to take some twenty-one separate Patents, 
costing several hundred dollars, to cover the same territory which is now protected by a single Patent. 
The expense for a Patent and first year's tax for a simple invention is $100. 

Patents can not be obtained in Germany for inventions that have been previously patented in the 
United StateB. Therefore the application for the German patent should be made before the United 
States patent is actually issued. 

Austria. — A Patent is granted for fifteen years, subject to a small annual tax. The expense to 
apply for a patent in Austria is $100, which includes both agency and government fees. The inven- 
tion must be worked within one year. Inventions that have already been patented in the United 
States, if not introduced in Austria, may be patented there. The Austrian patent covers also Hun- 
gary, and includes a total population of forty millions. 

Russia. — Duration of patent three, five or ten years. The terms can not be extended. The in- 
vention must be worked in the empire during the first quarter of the period for which the patent has 
been granted. No annual taxes. Full particulars may be had by addressing Munn & Co., 37 Park 
Row, New York. 

Italy. — The expense to apply for an Italian patent is $150, which includes all fees for the first 
year. The patent is granted for fifteen years, subject to a small annual tax. This country is making 
rapid progress in industrial enterprise, and has a population of twenty-seven million. 

Spain and* Cuba. — By the terms of the new Spanish Law, thepatentee now covers Spain, Cuba, 
and all the Spanish Colonies. Duration of the patent, 20 years. The law is substantially similar to 
the French and Belgian laws. Cost of the patent, including first annuity, $100. This is a new and 
good field for inventors. 

Write for further information to Munn & Co., 37 Park Row, New York. 

Other Foreign Countries In the following countries the cost of applying for a patent 

varies with the period of the grant, which may generally be from five to fifteen years, at the option 
of the applicant. Norway, Sweden, Denmark, Portugal, British India, Australia, Victoria, Queensland, 
Tasmania, New South Wales, South Australia, New Zealand, Ceylon, Mauritius, Cape of Good Hope, 
Jamaica, Guiana. 

The expense to apply for patents in the above countries varies, but full information may be had by 
addressing Munn &, Co., 87 Park Row, New York. 

All business, and all consultations, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences, drawing assignments, ex- 
aminations into the validity of patents, etc., special care and attention is given. For information, 
and f or pamphlets of instruction and advice 
Address 

MUNN &, CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 
OFFICE IN WASHINGTON :— Corner F and 7tn streets, opposite Patent Office. 
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Inside Pane, each insertion - - - 75 cents a line. 
Back Page, each insertion- ---SI. 00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per tine, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



Founded by Mathew Carey, 1785. 

BAIRDS 



TRU1IP CHUCE Hardened Steel. 
Three Jaws. 
Self-Centerino. 
Holds Securely. 




For drills J 4 under, $1.50 
For drills! 4 under, t25 
BjlUU, postip, 448 «ls. 
iwurato, Durable. Well nude and equal to the best Chucks in use. 
TRUMP BEOS,, Mfrs., Wilmington, Del., U. S. A, 




FOR TEN DOLLARS CASH 

we will insert a seven-line advertisement, one week in a 
list or 269 weekly newspapers, or four lines in a different 
list of 837 papers, or ten lines two weeks In a choice of 
either of four separate and distinct lists containing 
fro : n 70 to 100 papers each, or four lines one week in 
all four of the small lists, or one line one week in 
all six lists combined, being more than 1,000 j.apers. 
We also have lists of papers by States throughout the 
United States and Canada, bend 10 cents for our 100 
page pamphlet. Address Geo. P. Howell & Co., News- 
paper Advertising Bureau, 10 Spruce St., New York. 



P.S.— If you will send us the names of a half dozen j 
high-priced papers in which you would advertise | " 
JUST NOW, if a satisfactory Inducement is made, | 
we will submit a proposition, by return mail, which 
we think will please you. Money saved is money earned. 
Send copy of the advertisement you will use and state 
in what paper you saw this. 



FOR PRACTICAL MEN. 

Ournewand enlarged CATAliOOTTEOPPBAcncALAND 
Scientific Books, 96 pages, 8vo' a Catalogue of Books 
on Dyeing, Calico Puintixg, Weaving, Cotton and 
Woolen Manufacture, 4to- Catalogue of a choice 
collection of Practical, Scientific, and Economic 
Books, 4to ; List of Books on Steam and the Steam 
Engine, Mechanics, Machinery, and Engineering, 
4to. List of Important Books on Metallurgy Met. 
als, Strength of Materials, Chemical Analysis, 
Assaying, etc., 4to: two Catalogues of Books and 
Pamphlets on Social Science, Political Economy. 
Banks, population .Pauperism, and kiodredsubjecls 
sent free to any one who will forward his address. 

HENRY CAREY BAIRD & CO.. 

Industrial Publishers, Booksellers, and importers. 

810 Walnut Street, Philadelphia. 



Automatic Fire and Water Alarms. 1 STEAM PUMPS. 

it/id sati< Di»i.fn t n i n ,* n< i nnn «i.A n i. n „ n n «,n n «u n <> ** M. Mm M. m. M.1 m. M. " Alia vl 



FOR SALE— Rights to introduce the above patents of 
this company in England, France, Canada, or in the 
States and Cities throughout the United states. For 
particulars and pamphlets, address 

AUTOMATIC SAFETY CO., 

P.O. Box 775, New Orleans, La. 

LAP WELDED CHARCOAL IRON 

Boiler Tubes, Steam Pipe, Light and Heavy Forgings, 
Engines, Boilers, Cotton Presses, Rolling Mill and Blast 
Furnace Work. 

READING IKON WORKS, 

'2ttl South Fourth St., Phila. 




Will be" 
mailed FREK to 

all applicants. It con-' 5 

tains 2 colored plates, 500 engravings,^ 

about 150 pages, and full descriptions, "" 

prices and directions for planting over 1200 

varieties of Vegetable and Flower Seeds, Plants, Boui, Eta 

Invaluable to all. Send for it. Add reus 

D. M. FEEEY & CO. Detroit Mich. 



Gold, Silver, and Nickel Plating. 

A trade easily learned. Costs little to start. The Electro 
Plater's Guide, a 72 page book, sent for 3 stamps. Scien- 
tific instruments and books bought, sold, exchanged, or 
loaned. Price list free. F. Lowey, 90 11th St., Brooklyn, 
N. Y. 



hand. 



THIS DISH WASHER WAS 

much sought after when Patknted, 
' and only wants a thorough-going man 
or company to bring it into general 
use. The large size la suitable for 
Hotels, Restaurants, Boarding 
Houses, and Brick yards. They can 
be made very cheap, and will make a 
speedy fortune for any enterprising 
individual or company that take it in 
Address the owner immediately. 

J. LOMAS.-Fishkill Landing, N. Y. 




NEW BANK NOTE PAPER. The patentee desires to 
open correspondence at once with a paper manufacturer 
or capitalist. A. W. Anderson, Lock Box 15, Bedford, Pa. 



. HAND POWER AND HYDRAULIC 
'■]-'< FREIGHT &PASSEN8ER«i/~ 
. ISHlfriNS-PUUEYi i HANGERS 

,'Ls. Gwes&SQN monism my. 



DYSPEPSIA, BY Dr. C. F. KUInZE. 

Symptoms. Appetite Diminished. Stomach Digestion 
much slower than Normal. Constipation. Symptoms 



in Children. Chronic Cases. Dyspepsia as caused by 
too much Food; by Indigestible Food; by General De- 
rangement; by Altered Conditions of Innervation, 



Treatment. Nourishment should be Easily Digestible; 
taken Little at a Time ; and Digested before more is 
taken. Necessity of Few and Plain Dishes. Treatment 
when Stomach is Overloaded. Aiding Gastric Juice. 
Treatment in Febrile Diseases. Contained in Scien- 
tific American Supplement No. 129. PricelOeents. 
To be had at this office and of all newsdealers. 



AIINIXG MACHINERY. Entrines, Boilers, Pomps, 
Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesville Iron Works 
(J. C. Haydon & Co.). Address HOWELL GREEN, 
Supt., Jeanesville, Luzerne Co., Pa. 



HENRY R. W0RTHINGTON, 

I 239 Broadway, N. Y. 83 Water St., Boston. 

The Worthington Duplex Pttmping Engines pok 
Water Works— Compound, Condensingor Non-Con- 
densing. Used in over 100 Water-Works Stations. 

Steam Pumps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Water Meters. Oil Meters. 

THE BIGGEST THING tratedboc* 

sent free. Address E. NASON, 111 .Nassau St., New York. 

SCROLL. SAWS, Small Tools, Bellamy Chucks, etc. 
Send stamp for large catalogue. G. Webster Peck, 
Manuf 'rs' Agent, 110 Chambers Street, New York. 

FIFTY SIRUP RECIPES FOR HOUSE 

hold purposes, ..ilneral Waters, etc., to wit: Simple 
Sirup, (2) Lemon Sirup, Mulberry Sirup, Vanilla Sirup, 
Vanilla Cream Sirup, (2) Cream Sirup, Ginger isirup. 
Orange Sirup, (2) Pineapple Sirup, Nectar Sirup, Sherbet 
Sirup, Grape Sirup, Banana Sirup, (2) Coffte Sirup, Wild 
Cherry Sirup, Wintergreen Sirup, (2) Sarsaparilla Sirup, 

i Maple Sirup, (2) Chocolate Sirup, Coffee Cream Sirup, 
Ambrosia Sirup, Hock and Claret Sirup, Solferino Sirup, 

j Capsicum Sirup, Cherry Sirup. Strawberry Sirup, (2) 

,' Raspberry Sirup, Peach Sirup, Blackberry Sirup, Orgeat 
Sirup, Catawba Sirup, Milk Punch Sirup, Champagne 
Sirup, Sherry Cobbler sirup, Excelsior Sirup, Fancy 
Sirup, Currant Sirup, Framboise Sirup, Maidenhair 

I Sirup, Orange Flower Sirup, Cinnamon Syrup. How 
to make Sirups Frothy. 

I Colognes for the Sick Room, by Geo. Leis. With 
recipes for the production of preparations that serve as 
pleasing perfumes, deodorizers, and cosmetic lotions. 
Sri'FLKMENT 77. Price lOcents. 



POINTS OF A GOOD HORSE. BEING 

the Report of the Committee appointed by the New 
England Agricultural Society to decide upon Rules for 
Guidance of Judges of Horses. The Points of Excel- 
lence, Size, Color, Symmetry of Body, Head and Neck, 
Eye and Ear, Feet and Limbs, fully described. Speed at 
the Trot, and In Walking, Style and Action, etc., with 
the percentage allowed for each quality. The Standard 
Size and Speed for Matched Carriage Horses, Gents' 
Driving Horses, Family Horses, Park or Phaeton Horses, 
etc. * An excellent Guide in selecting animals. Con- 
tained In Scientific American Supplement No. 
103, price 10 centa.*Tobe had at this office and of all 
newsdealers. 



5>r;OXTmZFI> BROXZE (Patent), 
superior to Phosphor-Bronze or any alloy of Copper and 
Tin made by any other process. Tne best thing for ma- ' 
chine and engine journals and any purpose requir- 
ing a (iret-class lironze Metal. Tough, hard, homogene- 
ous, and of splendid anti- friction quality. Referenceto 
some of the largest machinists and steel works. 

ELECTRO-BRONZING ON IRON. 
(New Patent). Indestructible and unchanging by at- 
mospheric action. Use of these patent rights can be 
obtained on favorable terms. 

PHILADELPHIA SMELTING CO., Phila., Pa. 



HE BEST STEAM PUMP in AMERIC 



THE BEST STEAM PUMP : 
/Gnn in hod T HE DEAN E 



4500 in use 



Made by HOI.YOKE MACHINE CO. 



Send for reduced Price List. 

Deane Steam Pump Works 

S3 I.IBERTY ST., 

NEW YORK. 



A 



VEGETABLE AND FLOWER SEEDS 



wbbell EVERYTHING ro*' 

GARDEN 

Descriptive Catalogues of 175 pages sent Free 

PETER HENDERSON & CO. 

35 Cortlandt St., A'etr York. 



FLOWER AND FRUIT PLANTS 




KEYSTONE 
VERTICAL MILL. 

Stones made of the best French Burr. For Grinding 
Wheat, Middlings, Corn, Feed, etc. Prices as low as any 
other first-class Mill. Circulars and prices furnished by 
C. K. BULLOCK, 1361 Ridge Ave., Phila., Pa. 

Paris, . , 1878 
Australia,1877 
Phila., . .1876 
Santiago, 1875 
Vienna, . 1873 

J.A.FAY&CO'S 

WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compel- 
jtors THE GOLD MEDAL OF HONOR. Alsohigh- 
estaward at Phila., Santiago, Australia, and Vienna. It is 
Original In »e»lsn, Simple In Construction, 
Perfect In Workmanship, Saves labor, 
Economizes lumber, and Increases 
products of the highest stand- 
ard of Excellence. 
Railroad, Furniture, and Agricultural Implement Shops, 
Planin^ Mills, etc., equipped at short notice, and the lowest 
cash prices. Rend for Circulars. 

J. A. FAY & CO., Cincinnati, Ohio, U. S. A. 



IMPORTANT FOR ALL CORPORATIONS AND 
1 MANF'G CONCERNS. -Kuerk'S AVatcli- 
niau'M Time Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.E.BVEUK,P.O, Kox979, Boston. IWass 
N.B.— The suit against Imhaeuser& Co., of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11,1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 



PARIS EXHIBITION PRIZES. FULL 
Official List of the Awards in the American Depart- 
ment, enumerating Exhibits and Namesand Addresses 
of Exhibitors, with kind of Prize awarded in each case. 
Supplements 1 49» 150. Price 10 cents each. 



SPARE THE CBOTON AND SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO.. 414 Water St.. N.Y., 
who control the patentf orGreen'sAmerlcanDrivenWell. 



Fine Pamphlets pr & ed 75c. a Page 

per 1,000. 1,000 Fine 9x12 Circulars, 12.50. Price list or 
estimate and samples for stamp. 260 Kill Heads. $1. 
"Local" Printing House, Silver Creek, N. Y. 



RIVAL ST£ 

«35.8cUPWARDS 



■TEi.Hl. J0HN.H.MCG0WAN&C 1 ? 
os^^PS. CINCINNATI OHIO. 



INVENTORS' MODELS giMtS * 

IT PAYS to sell our Rubber Hand Printing Stamps. 
Goods delivered in any country. Circulars free. 
U. A. HARPER 4 BllO., Cleveland, O. 



PARTNER WANTED TO TAKE A HALF 

interest in a Foundry, Machine Shop, and Planing Mill. 
Established in 1869. Best locality in the North-west. 
Capital required. $4,000 to 16.000. Address 

SPARTA IRON WORKS, Sparta, Wis. 



ICE BOATS— THEIR CONSTRUCTION 

and management. With working drawings, details, 
and directions in full. Four engravings, showing mode 
of construction. Views of the two fastest ice-sailing 
boats used on the Hudson river in winter. By H. A. 
Horsfall, M.E. Sfppi.EMENT 1. The same number 
also contains the rules and regulations for the forma- 
tion of ice-boat clubs, the sailing and management of 
ice-boats, etc. Price 10 cents. 



PATENTS at AUCTION. 

Regular Monthly Sales. For terms, address N. T. 
PATENT EXCHANGE, 67 Liberty Street, New Yorft. 



Send 25 cts.to L. D. SNOOK, Barrington Yates Co., N.Y.. 
f or his " Inventor's Helper for 1879." It Is a new and 
good thing— Just what every inventor wants. 



$77 



a Month and expenses guaranteed to Agents. 
Outfltfree. Shaw & Co., Ai.-gusta, Maine. 



in Tracts from 
30 to 300 acres. 



250 MARYLAND FARMS, 

Near railroad and navigable Salt Water (with all its 
luxuries), in Talbot Co., Md. Climate mild and healthy. 
Titles good. New Pamphlet and Al ap showing location, 
free. Address C. E. SHANAHAN, Atty., Easton, Md. 



Phosphor - Bronze, 
for General Ma- 
chine Castings, Pin- 
ions, Cog Wheels, 
Propeller Screws, 
Hydraulic Press 
and Pump Barrels, 
Piston Ruds, Screw 
, Bolts for Steam 
Cylinders, Hard- 
ware, Bearings, 
Valves,Bells, Steam 
Whistles, Hammered Piston Rods, Wire, Rods, Sheets, 
Bolts, Tubes, Plates, etc. Apply to the PHOSPHOR- 
BRONZE SMELTING CO., Limited, 2038 Washington 
Ave., Philadelphia, Pa., Sole Manufacturers in U. S. 




" W&ftbi- @$4*ye. 



THE TELEPHONE. BY R. M, FERGU- 
SON, F.R.S. Bead before the Royal Scottish Society of 
Arts. Its Construction, Uses, and Working fully and 
philosophically explained, with four illustrations. His- 
tory of the Telephone. The Reis Telephone. Bell's. 
Wonderful sensitiveness. Difference between the Gal* 
vanicandthe Telephonic Impulse. A curious experi- 
ment. Theory of the Telephone. Molecular Vibrations 
of Metals. Magnetic Musical Sounds. Cause of the 
Sound. New Form of Telephone. Contained in Scien- 
tific American Supplement No. 120. Price lOcents. 
To be had at this office and of all newsdealers. Also, 
in the same number, a Visit to the Inventor of the 
Phonograph. The Practical Uses of the Instrument in 
Cheaply reproducing Music. How the voice of the 
Prima Donna and the Elocutionist may he multiplied 
and preserved to all time. Usefulness of the Phono- 
graph to the Blind, to Advocates, and others. Price of 
the Phonograph. An Improved Form, etc 



DIP PJkV to sell our Rubber Printing Stamps. Sam- 
Dlu lM l pies free. Taylor Bros. & Co., Cleveland, O. 



TITT+ll WROUGHT 
■ ^ ^ IRON 

Beams & Girders 



THE UNION IRON MILLS. Pittsburgh. Pa,. Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BU1LD1 NGS, induces uato call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures ;andby referenceto pages52&54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of fire proof buildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided, and the serious losses and in- 
terruption to business caused by flre;these and likecon- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pleased to furnish estimate slor all the Beams 
complete, for any specific structure.so that the difference 
In cost may at once be ascertained. Address 

CARNEGIE. BROS. & CO., Pittsburgh, Pa. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking, hard and brittle substances to any size. Endorsed by the leading Mining, 
Manufacturing, and Railroad corporations in the United States and Foreign Countries, 
First Premium wherever exhibited, and hundreds of testimonials of the highest character. 
A NEW SIZE FOR PROSPECTING AND LABORATORY USE. 

ty All Stone Crushers not made or licensed by us, containing vibratory convergent Jaws 
actuated byarevolving shaft and fly-wheel, are infringements on our patent, and makers and 
usersof such will be held accountable. Address 

BLAKE CRUSHER CO., New Haven, Conn. 




THE ART OF PRESERVING THE ETE- 

SIGHT. Adapted from the French of Arthur Cheva- 
lier. Illustrated with 94 engravings. A plain, com- 
prehensive Treatise, Explaining the Anatomy of the 
Eye; the Phenomena of Vision, and the Reflection, 
Refraction, and Dispersion of Light; the Ophthalmo- 
scope and its Use ; Diseases of the Eye and Treatment : 
Long and Short Sight, with Instructions ; Cataract and 
Astigmatism ; Manufacture of Spectacles ; Colored 
Glasses and i heir Use; Number and Foci of Lenses and 
fieir Mountings; Hygiene of the Eye. Wonders of the 
Eye. The Tear Apparatus. Muscles of the Eye. Rods 
and Cones; the Retina Magnified. How the Eye adjusts 
itself to distance. Double Convex, Plano-convex, Con- 
cavo-concave, and Double Concave Lenses Illustrated 
and their Action fully explained. How the Dispersion 
of Light is neutralized; the Achromatic Lens. The 
Eye a Camera Obscura. How we see everything in- 
verted. Fixed, Hand, and Achromatic Ophthalmo- 
scopes. Their Use; how disease is detected, with the 
Healthy and the Diseased Retina illustrated. Louch- 
ettes for Strabism; Spectacles for Cross-eye; Iritis; 
Trichiasis; Albugo of Cornea; Muscae Volltantes, or 
Flying Insects; Pterlgionj Staphyloma of Cornea: 
Sclerotitis; Cone-shaped Cornea: Onyx; Perforated 
Cornea; Ophthalmia; Hemeralopy; Diplopy; Myosls; 
Hemlopy. The foregoing diseases, what they are, their 
Causes, Symptoms, and Treatment described, with valu- 
able cautions how to avoid Disease. Presbyopy, or 
Long Sight, and Myopy, or Short Sight, exhaustively 
treated. Franklin Spectacles. Cataract; the Operation 
by Ext ract ion and by Depression s hown. Astigmatism, 
and curious experiment showing that every Eye is 
slightly astigmatic. Spectacles, etc., for Astigmatism. 
How Quartz Crystals are cut for Lenses. The Manu- 
facture of Optical Glass. "Pebbles" condemned. Cup 
Ball, Lathe, and other Tools for Making Lenses illus- 
trated, and Practical Directions. The various kinds ot 
Lenses; Bicylindrical and Prismatic Lenses. Colored 
Glasses, how made, how to select them, when and 
where to use, etc., with their proper application to 
several Diseases or the Eye. Compound Spectacles, 
Goggles, Railroad Spectacles. How to select Spectacles 
Chevalier's Scale of Intermediate Lenses for Myopy and 
Presbyopy. Vislometer; Pupillometer; Axlometer j and 
Besiclometer. Eye-glass a Poulie. Hand Eye-glasses. 
Lorgnons or Quizzing Glasses. Valuable Directions 
for all; the Hygiene of the Eye. Simple Home-treat- 
ment for Weak Eyes. Care for the Eyes of Children 
■■ nd Infants. What Lamps should be Used. How to 
Bathe the Eye. Instructions to the Aged. Extraction 
of Foreign Bodies from the Eye. Eye-washes and th eir 
composition. Recipes for Eye-washes and Directions 
for their Application. The whole contained in Supple- 
ments 1275, 127, J 30, 136, 139. 142, 144, 147. 
Price 10 cents each, 80 cents fori the series. To be had 
at this office and of all newsdealers. 




AROMATIC 



ALICYLIN 



TEETH. GUMSvJREATH 

Warranted Pure, Harmless, and Infallible, Imparting 
the most Fragrant Perfume to the breath (Ottarof Roses 
and Sweet Myrrh), gives a healthy tone to the gums, 
cures all sores in the mouth, and by the action of its an- 
tiseptic curative qualities, removes all offensiveness of 
the breath, cleanses, beautifies, and preserves the teeth. 
Applied to decayed teeth, it annihilates the pain almost 
Immediately. Endorsed by the most Eminent Physi- 
cians and Dentists of Europe and America. It contains 
no injurious ingredients, such as used in other prepara- 
tions now in the market. Price 91.00 per box (contain- 
ing a la:gw bottle Best Wash, and boxof finest Powder). 
Sent to any address on receipt of price. Manufactured . 
by European Salicylic Medicine Co., of Paris and Leip- \ 
sxq. Address Washbwrne & Co^ Pole Agents. Only Im- 
porters' Depot. 23 Cliff street. New York,U. S. A. For 
sale by Druggists, Perfumery and Fancy Goods Dealers. I 



BOLT GUTTERS. 

Send for Catalogue of 

Schlenker's Automatic Bolt Gutters and 

Screw Cutting machines. 

HOWARD IRON WORKS, Buffalo, I. Y. 




Small Tools of all kinds; GEAR WHEELS, parts of 
MODELS, and materials of all kinds. Castings of Small 
Lathes. Engines, Slide Rests, etc. Catalogues free. 
Goouxow & Wiqhtman, 176 Wash'n St., Boston, Mass. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for Illustrated circular- 

WM. SELLERS it CO., Phila. 



Shafts, Pulleys, Hainan, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLERS & CO., 

79 Liberty Street, New York. 



EXPLOSIVE DUST. A COMPREHEN- 

sive description of the Dangers from Dust in various 
Manufactures and the Cause of many Fires. How com- 
bustible substances can explode. Spontaneous Combus- 
tion of Iron, Charcoal, and Lampblack in Air. Flour 
Dust and Brewery Dust Explosions. Explosions of Coal 
Dust in Mines. Contained in Scientific American 
Supplement No. 125. Price 10 cents. To be had at 
this office and of all newsdealers. 




MACHINERY AT VERY LOW PRICES. 

2d hand Lathes, Drills, Planers, Hand Tools for Iron 
Work, new Woodworth Planing Machines, Resawing, 
Tenoning, Moulding Machines, Scroll Saws, Portable 
Steam Engine . Jos. R. Blossom, Ass'e, Matteawan, N. Y. 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norrlstown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
Apply as above. 



SALESMEN flU O s * iu » "ma™ 
u/AfcltEh Jl * * ° &fe »™* i- 

HHniLU4U™>>»>i B.FOSTER*CO..Cmoi«ii«i,0. 

£1)311X1) DRAPER, 

Manufacturer of First-class Engineers' Instruments. 
Established in 1830. 2-i6 Pear St., Phila., Pa. 

THE DRIVEN WELL 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Weil Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YORK. 



OTIS' 



SAFETY HOISTING 

Machinery. 



OTIS BROS. & CO., No. 348 Broadway, New York. 



FOR EXPANDING MANDRELS, both for Machinists 
and Amateurs, send for circular to C. W. LE COUNT' 
South Norwalk, Conn. 
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Perfumed Uhromo mid Motto Curds, 10c. 

Name in Gold and Jet. He vy Bros., Northf ord, Ct, 



THE HUGHES TELEPHONE. SIX FIG- 

ures. Sound converted into Undulatory Electrical Cur- 
rents by Unhomogeneous Conducting Substances in 
Circuit. The Simplest Telephone and themostsensitive 
Acoustical Instrument yet constructed. Instrument 
for Testing the Effect of Pressure on Various Sub- 
stances. Astonishing Experiments which may be per- 
formed by any person witn a few nails, pieces of sealing 
wax, a glass tube containing powders, and a few sticks 
of charcoal. Contained in Scientific American Sup- 
plement No. iuh. Price 10 cents. To be had at this 
office and of all newsdealers. 



© 1879 SCIENTIFIC AMERICAN, INC. 



no 



SftitutitU ^mtxxtm. 



[February 15, 1879. 



^ilMrtteeMMaig. 



Inside Pave, each insertion - - - 75 ceuts a line. 
Back Page, each insertion--- $1.00 a line. 

(About eignt words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



FOR SALE CHEAP. 

A very handsome Westley Richards 
Breech-Loading Shot Gun. 

Weight, 8 lbs. 6 ozs.; 10 gauge ; central fire ; Brazier 
locks. A first-class gun In every respect, and but 
slightly used. A gun suitable for general shooting. 

Also a very fine double-barreled, central fire 



No. 577 bore. Weighs about 8 lbs. English sole leather 

case with tools complete. A splendid weapon for deer 

and bear shooting. Built by E. M, Riley & Co., London. 

Address HODGKINS & HAIGH, 

298 Broadway, New Fork. 



ROCK DRILLS, v-« 

COMPRESSORS, ^V. 
FUSE, *X<5? 

BATTERIES,- J&&*V 
POWDER. ^> 



:<V 



1 HE-RMETICAL SANITARY CLOSET 

: GUARANTEED ABSOLUTELY miER&GASTIGHT. 

[ / SEND FOR CIRCULAR ■ 

" l i.'is5^0H»S.\-tn& , A- Fletcher St. H H, 



DROP HAMMERS, 

STILES & PARKER PRESS CO.. Middletown, Conn. 



SPECIAL SKYLIGHT for MECHANICAL 
PHOTOGRAl'FIT. — Atchiteotural and Patent Office 
Drawings, Models. etc.,"DhotoKraphed (8x10) for One 
Dollar each by ROCKWOOD, 17 Union Square.New York. 



OAK TANNED LEATHER BELTING, SINGLE AND 
Double thickness, and of all sizes. Also Lacingz or sale 
cheap, by SAMUEL ROBERTS, 108 CliffSt., New York. I 



FOR S4L.E.— TWO %%' X 20' TWO- 

flue Boilers, with Domes. Castings complete. All in 

good order. Cheap for Cash. Can be seen in use. Aj>ply 
) WM. JAMES k CO., Summit Street, Newark, N.J. 
Second-hand dealers need not apply. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E. GOULD & EBERHARDT, Newark, N. J. 



WESTON DYNAMO-ELECTRIC MACHINE CO 



Machines for Electro-plating, Electrotyplng, Electric 
Light, etc. In addition to testimonials lnour Catalogue 
of Jan. 1, we beg to refer to the following houses: 
Meridkn Bkitanxia Co.; Russell & Erwi nm'f'gCo. 
Reed & Bakton; Hall, Elton & Co.; Richardson. 
Boyntox & Co ; W.«. II. Jackson & Co.; Stanley 
Works; Roqkrs Cutlery Co.; Chas. Rogers Bros.; 
Edward Miller Co.; Mitchell, Vance & Co.; Nor- 
walk Lock Co.; Hayden, Gere & Co.; Domestic 
5'ewing machine Co ; Ebi;rhard Faber; Jos. Dixon 
Crucible Co.; Mumpord 4 Hanson; Fagan & Son, 
and over 500 others. Outfits for Nickel, 8ilver, 
Bronze, Plating, etc. The two highest Centennial 
Awards, and the Centennial Gold Medal of Ameri- 
can Institute. Prices from $125 to 85UO. 



C0ND IT, HANSON & VAN WINKLE 

■Sole Agents JVAWARK.MJ: 



t: 



zi 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 



Liquid Paints, Roofing, Boiler Coverings, 

Steam Packing, Sheathings, Fire Proof Coatings. 

Cements &C Hknd ro« Descriptive Prick Libt. 

H. W.JOHNS M'F'C CO. 87 MAiOEK LANE, H.Y. 



Pond's Tools, 

Eneiiie Lathes, Planers, Drills, ice. 

DAVID W. POND, Worcester, Mass. 



J. LLOYD HAIGH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Send for price list. 
Flans and Estimates furnished for Suspension Bridges. 



MillStones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE & SOX, Buffalo, N. Y. 



ICE-HOUSE AND COLD ROOM.— BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Supplement No. 59. Price, 10 cents. 



THE 

Eclipse Engine 

Furnishes steam power for all 
Agricultural purposes, Driving 
Saw Mills, and for every use 
where a first-class and eco- 
nomical Engine is required. 
Eleven flrst-clas s pre miuras 
.awarded, including Centenni- 
£ al, '76. Kefer to No. 7, issue of 
'77, No. 14, issue of '78, of Sci- 
entific American, for Edi- 
torial illustrations. 
FRICK & CO., Waynesboro, Franklin Co., Pa. 
When you write please name this paper. 




<Mfl tn (Mnnn Invested in Wall St. Stocks makes 
U)1U IU U)1UUU fortunes every month . Books sent 
free explaining everything. 
Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 



CAMERON STEAM PUMP, 

Also known as the "SPECIAL" PUMP, is the standard of 
excellence at home and abroad. For Price Lists, address 

CAMERON PUMP WORKS, 

Foot East 23d Street, New York. 



Mowry Car & Wheel Works, 

MANUFACTURERS OF 

CABS AND CAB WHKKLS of all descriptions. 

Wheels and Axles, Chilled Tires, Engine, Car and Bridge 

Castings, of any pattern, furnished to order at short 

notice. Also Street Car Turn Tables. 

Wheels of all sizes constantly on lianil. 

Office, 27 1-2 W. Third St., CINCINNATI, O. 

Works, Eastern Avenue and Lewis Street. 

SHEPARD*S CELEBRATED 

$50 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. I,. SHEPARD & CO., 

.331, 333, 335, & 337 West Front Street, 
Cincinnati, Ohio. 




Wood-Workings Machinery, 

Such as Woodworth Planing, Tonguing,'and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood- Working Machinery gene- 
rally. Manufactured by 

WITHERBY,RUGG& RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 



Established 1844. 

JOSEPH C. TODD, 

Engineer and Machinist. Flax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baxter's New Portable Engine 
of 1877. Can be Been in operation at my store. A one 
horse-power portable engine, complete, $125 ; two horse- 
power, 1225; two and a Tialf horse-power, $250; three 
horse-power, $275. Manufactured exclusively by 

J. C. TODD, 

10 Barclay St., New York, or Paterson, N. J. 



MEDAL & PREMIUM AWARDED TO ( 
I'M 




MANUFACro AT MOUNT HOLLY N.J. 



BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos. Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 





Send for Catalogue of the 

IlltnivMCH 

SAFETY STEAM BOILER, 

For burning smoke and all gases from 
coal and all kinds of fuel. 

Requires no denning of Soot 
or Ashes. 

J. G. & F. FIRMENICH, 

Buffalo, N. Y. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFACTURING CO., 

New Haven, Conn. 



THE TANITE CO.. 

STROUDSBURG, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



t e i rnuAMC Worka 1 miie - 

■ CLCrll W n C Price «. Pat'd. 
Circulars free. Holcomb & Co., Mallet Creek, Ohio. 



Every Man. 
His Own 
Printer! 



THf AQ !>«£. — — Print! la. 
r2Srf5>«P«* ■» * *5S»t>eU,canl t 
fffetc. (Self-raker ^5) 9 Larger gizes 
UBFor business, pleasure, young orold 
SWCftUlogue of Presses, Type, Etc., 
_JP for * sumps. KEMEY A Co. 
fCELSVO'* Meridcn, Conn 
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Chromo and Perfumed Cards [no 3 alike J, Namem 
Gold and Jet ,10c. Clinton Bros., Cllntonvlllo, Ct. 



LEFFEL WATER WHEEI& 

With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation, 
rmZ HEW PAMPHLET rOE 1377, 
Sent free to those interested. 
James Leffel & Co., 

Springfield, O. 
109 Liberty St., N. Y. City, 




FOR AT.Ti KINDS OP MACHINERY- Apply to 
8. C. HILLS, 78 Chambers St., New York. 




The Columbia Bicycle, 

Made by THE POPE M'F*G CO., 

80 Summer Street, Boston. 
A practical road machine, easy to 
learn to ride, and when mastered 
one can beat the best horse in a 
day's run over an ordinary road. 
Send 3c . stamp for price list and 20- 
page catalogue with full informat'n. 



ICE AT SI -OO PER TO\. 

The PICTET ARTIFICIAL ICE CO., 

LIMITED, 

Room 51, Coal and Iron Exchange, P. O. Box 3083, N. Y. 



BOILER COVERINGS 

SATE 10 TO 20 PER CEXT. 

THE CHALMERS-SPENCE CO.* Foot East 9th St., New York. 




The fact that this shafting has T5 per cent, greater 



strength, a nnepflnish, and is truer to gauge, than any 
other! n use render sit undoubted ly the most economical. 
We are also the sole manufacturers of the Celkbrated 
Collins' PAT.CouPLiNG.andrurnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LATJGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Milwaukee. Wis. 
V3r~ Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 



THE BACKUS WATER MOTOR 

is the most economical 

fK>wer known for drlv- 
ng light machinery from 
HYDRANT PRES- 
SURE. POWER given 
from what is required to 
run a sewing machine 
up to six-horse power, 
depending on pressure 
of water. It takes little 
room, never gets out of 
repair, cannot blow up, 
requires no fue 1, and 
needs no emrineer. No 
delay, no firing up, no 
ashes, no extra insur- 
ance, no coal bills ; Is 
always ready. Invalu- 
able for blowing Church 
Organs, running Print- 
ing Presses, Sewing Ma- 
— chines, Turning Lathes, 
Scroll Saws, Grindstones, Coffee Mills, hausage Machines, 
Feed Cutters, Corn Mills, Elevators, etc. Four-horse 
power at 40 pounds pressure of water. Is noiseless, 
neat, compact, steady, and, above all, very cneap. Will 
work at any pressure above 15 lbs. Send for circular 
addressing themanufacturers, 

THE BACKUS WATER MOTOR CO., Newark, N. J. 




HOW TO MAKE A WORKING TELE- 
PHONE. A valuable and excellent paper. By Geo. M. 
Hopkins. Containing full Practical Directions, with 
Six Working Drawings to Scale, enabling any intelligent 
person to make Working Telephones at small expense. 
With clear instructions bow to set up a Telegraph Line 
and establish communication by means of Telephones. 
Supplement 144. Price 10 cents. To be had at this 
office and of all newsdealers. 



BRADFORD MILL CO. 

Successor, to Ju. Bradford & Co., 

MAmTF.miEERA IF 

.w French Bohr Millstones, 
\y/% Fortabl. Corn * Flour Hills, 
"J Smut Machines, etc. 

J Also, dealer* In Bolting Cloths and 
[ General Mil) Furnishing.. 

Office ft Factory, 1S8 W. 2d St. 
CINCINNATI, O. 

J. R. Stewart, Pre*. W. R. Dnnlap, See 

W PRICE LISTS SENT ON APPLICATION. 





THIS NEW 

ELASTIC TRUSS 

Hum F«l differing from til others, Ii 

cnp-«h*pt. with S«lf-Adju sting Ball 
Id center, adapt* itself to all poeitiona 
of the body, while the gill In the 



of the body, while the Bill In the 

HfrWRB 



the Hernia Is held Hecurelydar and nigbl. and a radical cure cer- 
tain. K la ensv, durable ana cheap. Bent by mail. Circular! 

<"*• Eggleston Truss Co., Chicago, III., 

Cigar Box Lumber, 

MAJJCFACTl RED by oar NEW PATENT PROCESS. 

The Best in the World. 
SPANISH CEDAR, 
M A.H.OG A.N Y, 

POPLAR. 

Also thin lumber of all other kinds, W to U in., at corre- 
sponding prices. All qualities. Equal In all respects to 
any made, and at prices much un der any to be o btained 
outsideofour establishment. Send for price list. 
GEO. W. READ & CO., 

186 to '200 Lewis Street, N. Y. 



ell Drilling, Boring, 

Mineral Prospecting ft ftuarrTing Tools, Winl-MUls, etc. 

Highest award at Centennial Exhibition. Send for pic- 
torial catalogue and price list, free. Agents wanted. $20 per <lav 
guaranteed. Sand, boulders, and rock easily handled. Address, 
PIERCE WELL EXCAVATOR CO.. 4206 Elm Ave.. Philada., Pa. 



Bissstaii 



'^BjffliyfffSRwow mmim 



( ~, BANd'saws.scrollSAM'S --' 
PLANINC&MATCHINC MACHINES 

._. IMVEKSALHANJUOINTERS ■■: -. 



MOIDINCCOVETAIUNC 



OP.INC.FRIEZINC. SHAPING 8, 



'wPiPKMACHINES.PUNEBKNIVESiMJiFiijr' 
, HAMILT0N.OHIO. " 



PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, bits been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and ScikntificAmericax 8upplrmknt can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

AddrcrY 

MTJNN & CO., 

Publishers Scientific American. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS, 

MANUfACTUREDBY BuRIEIChRoCkDr.U C . 

SEND FOR PAMPHLET. FITCHBURG, MASS. 



Holly's Improved Water Works. 



. „ Plan. Combines, with other advan- 
tages, over older systems, the following : 1. Secures by 
variable pressure a more reliable water supply for ail 

Purposes. 2. Less cost for construction. 3. Less cost 
or maintenance. 4. Less cost for daily supply by the 
use of Holly's Improved Pumping Machinery, o. Af- 
fords the best Are protection in the world, a Largely 
reduces insurance risks and premiums. 7. Dispenses 
with fire engines, in whole or In part. 8. Reduces fire 
department expenses. For information by descriptive 
pamphlet, or otherw ise, address the 

HOLLY MANUFACTURING CO., Lockport, N. T. 



SPENCERIAN STEEL PENS. 



Superior English 

. make. A sninple 

I card of one each of 

I the twenty numbers 

">r trial, by mail, 

i receiptor 25 eta. 



IV1S0X, BLAKEM.W, TAYLOR k CO., New York. 



Steel Casting's, 

From X to 10,000 lbs. weight, true to pattern, sound and 
solid, of unequaled strength, toughness and durability. 
An invaluable substitute for forcings or cast-iron re- 
quiring three-fold strength. Send for circular & price list. 
Chester Steel Castings Ct)., Evelina St, Pbila, Pa. 




BARNES' FOOT POWER MA- 
CHINERY. 
1 f\ Different machines with which 
I I Builders, Cabinet Makers, 
I \ Wagon Makers, and Jobbers 
I 1 1 in miscellaneous work can 
A V compete as to Quality and 
Phice with steam power manufac- 
turing; also Amateurs' supplies. 
Machines sent on trial. 

Say where you read this, and send 
for catalogue and prices. 

W. F. & JOHN BARNES, 
Rockford, Winnebago Co., 111. 



Pirt» Am ot Qf»g For showing heat of 
r J* UUltSIiOi B« Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 

14!) Broadway, N. Y. 
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FOR 1879. 
The Most Popular Scientific Paper in the World. 

VOLUME XL -NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of Its predecessors. 

Only 93*20 a Year inclixliiifr Postage. Weekly* 
52 Numbers n. Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Renders find in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will bo sent for one year-52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars itnd twenty 
cents by the publishers; six months, $1.60; threo 
months, $1.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratis for every club of five subscribers 
at $o.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific Amkrican and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row. New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American Is now sent 
by post direct from Ne wYork, with regularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, . 
$4, gold, for Scientific American, l year; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 



THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia., and 59 Gold St., New York. 
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